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wherein: 



V is -(CH2) m -. -0-. or 



T 



i tt. but if V is -O- or 
■ Hi 
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invention re.ates to prostag.andin ana.oos use,, as 
A compound of the formula 



thromboxane A« receptor antagonists. 



R 3 v-W-X-Y 




combined mromooxane ^ -eptor 



symbols above are defined as follows. 
20 V is -(CH2)™-. -0-. or 



25 



30 



but if V is -O-or 



Z is O or NH; 



40 



45 



alky) alken , alky n yl . ara,, ■* *~* C¥d0heter0a,ky, • 



(.(CHa,^ , 
H 



so 

or 
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-(CH 2 . T , 
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IS 



wherein t is 1 to 12 and R a is alky I. aryl. cycloalkyl. or cycloalkylalkyl). each of R 1 being unsubstituted or 
optionally substituted with alkyl. aryl. cycloalkyl. or cycloalkylalkyl; 
R J is hvdrogen, alkyl, aryl, or aralkyl; or 

R< and R' together with the nitrogen to which they are linked may form a 5- to 8-membered ring; 

R3 and R* are each independently hydrogen, or alkyl; or R 3 and R together complete a cycloalkyl. 
cycloalkenyl. phenyl, naphthyl, partially saturated naphthyl. pyridinyl, piperidinyl, pyrrolyl, pynmidiny.. 
Sw bo many., bornenyl. norbornanyl. norbornenyl. bicyc.ooctany.. furanyl. pyranyl. d.oxanyl^ d^olyl. 

oxJhfl. isoxazolyl. oxaziny.. isoxazinyl, imidazo.yl. morpho.inyl. oxepmy. d.azep.nyl th,opheny.. 
miopyrar^yl. or thiazo.yl ring, optionally substituted through a carton atom w.th a halo, lower alkyl. pheny,. 
halodower alkyl) such as trifluoromethyl. halophenyl. oxo or hydroxyl group; 

R 5 is alkyl. aryl or aralkyl; and 

R 6 is hydrogen, alkyl, aryl. or aralkyl. 

The dashed line (—) denotes that a single or double bond may be present. 
Preferred compounds of formula I have the formula 



1(A) 

20 Rl V-W-X-Y 



25 




-N-(CH 2 ) q -R ia 



30 



35 



wherein q is an integer from 1 to 7 and R" is alkyl. cycloalkyl (e.g.. cyclohexyl) or aryl (e.g.. phenyl or 
;.o ophe q n I) preferred are compounds wherein * cyc'oa^Msuch « Examples o 

hereinafter), cycloalkenyl (such as Example 11). aryl (such as Examples 5 to! 9 12 to 14 ^ ^JJ 
<such as Example 15). alkenyl (such as Example 10), dioxolanyl (such as Examples 16 to 19) or draxanyi 
such Z ExSes 20 to 22) Most preferred are compounds wherein R 3 — —R* is cyclopentyl (Examp es 1 
!o 4 , cycSny. We ,1), pL* (Examo.es 5 to 9. 12 to 14. and 23). ethy! (Example 15). buteny. 
(Example 10). dioxolanyl (Examples 16 to 19) or dioxanyl (Examples 20 to 22). 



45 



SO 



Definition of Terms 



The following definitions apply to the terms used throughout this specification, unless otherwise limited 

40 ' n ^iTSyr and "a.ky,ene" refer to straight and branched chain radicals of up to ,12. carbons. 
pre.erab.y 1 to 4 dbons. such as methyl, ethyl, propyl, isopropy. butyl t-bu£< 
isohexyl heptyl. 4.4-dimethylpentyl. octyl. 2.2.4-trimethylpentyl. nonyl. decyl. undecyl. dodecyl . the varuu 
branched chain isomers thereof and the like, which may be substituted with one or two tn.luoromethyl. halo 
or hvdroxyl groups. The term "lower alkyl" refers to alkyl groups of 1 to 4 carbons. 

The term "cycloalkyl" refers to saturated cyclic hydrocarbon groups containing 3 to 8 carbons, such as 
cyclopropyl. cyclobutyl. cyclopentyl. cyclohexyl. cycloheptyl. and cyclooctyl. ^.-wna 5 to 

The term "cycloalkenyl" refers to unsaturated, nonaromatic. cyclic hydrocarbon groups conta.n.ng 
8 carbons, such cyclopentenyl. cyclohexenyl. cycloheptenyl, and cyclooctenyl. , 0 

The term "aryl" or "Ar" refers to monocyclic or bicyclic aromatic groups contam.ng from ( to 
carbon: inl Tg portion, such as phenyl and naphthyl. which may include ua S «- 
the phenyl or naphthyl such as alkyl. trifluoromethyl. halogen (CI. Br. I o F). alkoxy. arylaikoxy. y 

alkylthio. alkylsulfinyl. alkylsulfonyl, phenylthio, phenylsulfinyl and/or phenylsulfonyL 

The term "aralkyl" refers to alky, groups as discussed above havng an aryl substituent ^ " ^ 
55 The term "halogen" or "halo" refers to chlorine, bromine, fluonne or .od.ne. w,th chlonne be. g 

Pre, 7e d term "alkeny," refers to carbon chains of 2 to 12 carbons, preferably 3 to 10 carbon^ having at 
least one double bond. With respect to the R' substituent. the alkenyl group w,H be separated from 
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1 to 14 such as 2-propenyl, 2- 

• MMW. 2-P—1"- ** WW ' 3 „ , 0 car0o „ s . having a. 

- r - . - - — - — ( * . - — 

carbon moiety such as -<CHa V where @ _ ^ 7 . me mbered 

l0 saturated rings that include 1 or 2 heteroato 
to the "N" of the 
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s or 6-membered aromatic 

Trough a heteroatom to the "N" of the 
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group, such as 
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W 

N 0 

w 



ro 



^The'term "cycloheteroalkylalkyl" as used herein with respect to R' refers to 5-. 6- or 7-membered 
saturated rings that include 1 or 2 heteroatoms such as nitrogen, oxygen or sulfur, and are hnked to the N 



rs of the 



-N 



20 



25 



30 



^R 2 



group through a (CH*)* chain wherein x is 1 to 12, preferably 1 to 8 t such as 

H Wx" 




CH* ) - , 
2'x 




35 



^MCH 2 ) X - . 



<f H 2>x" 





40 



45 



(CH 2 ) X - , 



(CH„) - 
1 i 2'x 




o 



50 
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H 




(CH 2 ) x - or 



(5 



and the like. 
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^ pi rpfprs to 5- 6- or 7-membered aromatic 



-N 



10 



15 



group through a -(CHaV chain chain 



where x is i to 12. preferably 1 to 8. such as 



(CH 2 ) X - 



CH 2 ) x" 



20 



25 



30 





.(CH 2 ) X - 



(CH 2 ) X - 5 CH 2 ) X- 



-(CH 2 ) X -^S 



N_=- 



or 



35 



and the like. 
40 Processes of Preparation 



Compounds of the invention may be prepared as follows. 
A diacid 



45 



50 



II 




CH * >m-l COOH 



COOH 



is 



heated to about 100 to 1 25 • C to yield an anhydride 



55 
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III 




to 

Diacid II may be prepared from the associated diesters and diols by methods generally known in the art. 
Anhvdride III may also be prepared by other methods known in the art. Anhydride III is reacted with a 
reducing agent (e.g., sodium borohydride) in an inert solvent (e.g.. tetrahydrofuran) under an inert 
is atmosphere (e.g.. argon) at about -10 to 10* C to form lactones 

IV 



20 



R\^ (CH2) m-l- 



R 4 



25 



and 



30 



35 




It should be understood that lactones IV and V are identical when anhydride III has an axis of symmetry - It 
should be further understood that when rn is 1. lactone V could be substituted for lactone IV ,n the 
procedures described hereinafter. . . llonfi . 

40 Lactone IV is further reduced (e.g., with diisobutylaluminum hydride) in an inert solvent (e.g. toluene) 
under an inert atmosphere (e.g.. argon) at about -70 to -78- C to form a lactol 




Meanwhile, phenyl bromide 



55 
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^>n + l-°- pr0 




10 reagent 

VI11 x n Pro 

10 to 10* C in an inert solvent (e.g., 
Lact0 , V, and Grignard reagent^ .are «» ^f^,^*** 
tetrahydrofuran) under an .nert atmosphere (e.g.. 9 



is 



20 



IX 

25 



X 



30 ~ crh as benzyl, methoxymethyl. or a silyl 

W in the foregoing represents an oxygen-protecting group such as 

protecting group such as 

I 1 JL CH 3 CBz 



35 



40 



CH3 

45 -C CH3 

CH 3 





50 



(diphenyl-t-butylsilyl) 

S5 and the like. , js trealed w ,m an acid (e.g.. acetic acid) in the presence of a 

Trio. IX wherein Pro .s *" *"f c * ^ under a hydrogen atmosphere at about 20 to 30 u 
catalyst (e.g.. 20% palladium hydrox.de on carbon) 
(orm an alcohol 



9 
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40 





<=« ) m \ Q y — (CH 2 ) n+1 -0-Pro 



CH 2 OH . 



Alcohol X is treated with (1) a protecting agent {e.g., acetic anhydride) and a base (e.g.. pyridine) under 
to an inert atmosphere (e.g., argon) at about -10 to 25 'C. (2) MnS04 -treated Jones reagent at about -10 to 
25'C in an inert organic solvent (e.g., acetone), and (3) acidic alcohol (e.g.. acetyl chloride in methanol) to 
form an alcohol-ester 



XI 




(CH 2 ) m \ "7^(CH 2 ) n -C0 2 alkyl 



CH 2 OH 



(Jones reagent is discussed in Reser and Fieser, Reagents in Organic Synthesis . Vol. 1, page 242 (1967)). 
Alcohol-ester XI is treated with MnSO* -treated Jones reagent in an inert organic solvent (e,g.. acetone) 
under an inert atmosphere (e.g., argon) at about -10 to 25' C to form an acid-ester 

R 3 CH 2 ) m CH 2 ) n -C0 2 alkyl 

R 4 "^COOH . 

Acid-ester XII is coupled with a serine amide 

XIII 



CH-C-N 



HC1-H 2 1 ^ 

CH 2 0H ^R 2 



in an organic solvent (e.g.. dimethylformamide) in the presence of a coupling reagent such as 1-(3- 
45 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (WSC) or dicyclohexylcarbodiimide (DCC) and a 
catalyst such as 1-hydroxybenzotriazole (HOBt) hydrate and an amine base (e.g.. triethylamine) at about 0 
to 30 ' C to form an amide 



so 



55 



10 
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XIV 



w 



IS 




<- <p — fi — V 



CH 2 ) n -co 2 alltyl 



R 2 



•.l. „ am , nn base (e.g., triethylamine) and a 
Amide XIV undergoes overhydration by treaWent ^ en UeT methylene chloride) at about 0 to 

30- C followed by an alkali metal carbonate (e.g., po 
about' 20 to 30 • C to form an oxazol.ne 



20 



25 



30 



35 



40 



XV 




CH 2 ) n -C0 2 alkyl 



n* a zo.ine XV is treated with an oxidizing agent (e.g.. cu P r '% br0 ^ 
,3^!^ "to 30-C to form compound , 

^atf^ — e ^ « £*J£ZZ coVpou S r This is . preferred method 



XVI 



45 



50 



rV^- <ch 2 ) b oh 

R 4^" CH 2 OH 



monoprotected did 
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XVII 



10 




CH 2 ) OH 
m 



CH 2 OPro 



Protected alcohol XVII is then treated with an activating agent (e.g.. mesyl chloride) in the presence of 
an amine base (e.g.. triethylamine) in an inert solvent (e.g.. methylene chloride) at about -25 to 15 'C. 
followed by an iodizing agent (e.g., sodium iodide) in an inert solvent (e.g.. acetone) to form an iodide 



XVIII 



15 




(CH 2 ) m I 



CH 2 OPro 



20 



25 



30 



35 



Iodide XVIII reacts with Grignard reagent VIII in the presence of dilithium tetrachlorocuprate (prepared 
as described in M. Tamura and J. Kochi, Synthesis . 303 (1971)) at about -78 to 30- C to form a diprotected 
diol / 



XIX 



CH 2 ) 
CH 2 OPro 



-O-Pro 



The protecting groups in diol XIX are selected from those groups defined by "Pro" wherein the 
phenylalkanol sidechain protecting group is acid-labile and the other protecting group is acid-stable. 

Protected compound XIX is treated with Jones reagent in an inert solvent (e.g., acetone) at about -5 to 
5-C. followed by an esterifying agent (e.g., diazomethane) in an organic solvent (e.g.. ether) to form an 
ester 



40 



45 



so 



XX 




(CH 2 ) 



m- 



CH 2 ) n -co 2 alJcyl 



CH 2 OPro 



Ester XX is treated with a deprotecting agent (e.g.. tetra-n-butylammonium fluoride where Pro is a stly 
protecting group) in an organic solvent (e.g.. tetrahydrofuran) at about 20 to 30 *C to form alcohol-ester x», 
which may be treated as described previously herein to form compound I. 

In a further alternative, alcohol-ester XI may be treated with an oxidizing agent (e.g.. man 9 an ® s ® 
dioxide) in an inert solvent (e.g.. methylene chloride) under an inert atmosphere (e.g.. argon) at about 
30 *C to form an aldehyde-ester 



55 
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XXI 




(CH 2 ) 



m 




O 



CH 2 ) n -C0 2 alkyl 



CHO . 



„her«n V is -C(OK H J and H* coo.pw. " 'T*"™*, vln ln „ lnert M (eg.. Mi|*oMI 

,„ zzzxr^v^Xttzz — - — — — » » 

, 5 30 * C to form protected alcohol-acid 



XXII 



20 



25 



30 




CH 2 > n+1 -0-*ro 



. . ^ui«iHft eait Xill under the conditions described 
Protected alcohol-acid XXII is coupled to am.ne hydrochloride satt XIII 
for couXof compounds XI. and X... to .orm the protected a.coho.-am.de 



XXIII 




<** ) n + l-°- pr ° 



35 



40 which undergoes cyclodehydration and oxidation as 
protected alcohol-oxazole 



45 



50 



XXIV 



*2 

I 2 OH 





described for compounds XIV and XV to (orm the 
0 ^ ) n+ i-°- Pro 



-CChalkyl. and 2 is O. 
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Compounds wherein V is -O- may be prepared as follows. In all compounds cited in the pathway 
wherein V is -0-, R 3 and R* complete an aromatic ring. Iodide-acid 



70 



75 



25 



35 



XXV 




C0 2 H 



(e g 2-iodobenzoic acid) is treated with a protecting compound (benzyl bromide preferred) in the presence 
of an alkali metal carbonate in an inert organic solvent (e.g.. acetone) at about -20 to 30 C to form an ester- 



iodide 



so 




20 R 4 C0 2 Pro 

/ 

This compound is coupled with an alcohol-ester 



XXVII 

-CH=CH-C0 2 alkyl 



30 \^ OH 



which may be prepared by treating the associated acid with an esterifying agent (e.g. d "f™*^>£J r 
organic solvent or solvent mixture (e.g.. ether/methanol) at about 20 to 30' C. ^ m P° unds ™ d . »™ 
are coupled by treatment with a catalyst (e.g.. cuoric oxide) and a base f£«J^5££J£ an 
inert organic solvent (e.g.. pyridine) in an inert atmosphere (e.g.. argon) at about 120 to 130 C to form 



45 



olefin diester 



<° XXVI 1 1 




:H=CH-C0 2 alkyl 



C0 2 -Pro . 



Olefin diester XXV... may be reduced in the presence of a catalyst (e .g palladi urn hydr oxide on 
activated carbon) in an inert solvent or solvent mixture (e.g.. ethyl acetate/methanol) under a hydrogen 
atmosphere at about 20 to 30' C to form an acid-ester 



55 
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XXIX 





O 



CH 2 ) 2 -co 2 alkyl 



C0 2 H 



presence o» a base W nd ^ ^ rfiacyl co(npound 
s chloride) at about 20 to 30 ^ 



XXX 



20 



25 




_ 0 _alkanoyl 



CH 2 -0-alkanoyl. 



Dia cy. compound XXX * ^ 



. = t rt C in an inert solvent (e.g.. 
gnard reagent VI II at about -5 to s ^ ^ ^ ^ (e g . 



Diacyl comoounu ~~ . dlMniu m copper 

tetrahydrofuran) in f 6 P^ploted a.cohoi 
tetrahydrofuran) to form an acyi proi 



30 



35 



XXXI 




-O-alkanoyl 



CH 2 ) n+ i-°- Pr ° 



. , a(1 aC etone) at about -5 to 10 -C 
where in m is 1 Jones rea gent in ^f^^nane) to form an acy.ate-ester 

Compound XXX ^ , ollowe d by an alky.at.ng agent (e.g.. 
with warming to 20 to ou ^ 



40 



XXXII 



45 



50 




CH 2 



CH 2 ) n -C0 2 alkyl 



■CHa -O-alkanoyl. 



55 



— thanol) 
■h hase.eg potassium carbonate) in an 
Acy .-ester XXXII is treated w*h ^^.borf 30' C to form alcohol-ester 

benzyl This compound is acyiaie 
compound 
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H 2 -O-alkanoyl 



CH 2 -O-Pro 



Monoacyl compound XXXIII is reacted with Grignard reagent VIII as described for diacyl compound XXX to 
form diprotected diol XIX wherein R 3 and R* are hydrogen. This compound is oxidized and esterified as 
described for the preparation of compound XX. The so-formed compound XX is treated with an oxidizing 
agent (e.g.. 4-methylmorpholine-N-oxide) in an organic solvent (e.g.. tetrahydrofuran) in the presence of a 
catalyst (e.g., osmium tetroxide) to form a diol 

XXXIV 

ECK^( CH 2 ) m \ -/ ( CH 2 ) n -C0 2 alkyl 

/ HO^^CH 2 -O-Pro . 

Diol XXXIV is treated with N-bromosuccinimide and dimethylsulfoxide at about 55 to 65 'C to form cyclized 
protected alcohol-ester XX wherein R 3 and R 4 complete a dioxolanyl ring. This compound is alcohol- 
deprotected by, for example, hydrogenation (H 2 balloon) when Pro is benzyl in the presence of a catalyst 
(e.g., palladium hydroxide on charcoal) in an organic solvent (e.g.. ethyl acetate) to form the associated 
alcohol-ester of formula XI. This compound, in turn, is treated as described for compounds 
XI— XII— XIV— XV— I to form compound I wherein R 3 and R 4 complete a dioxolanyl ring. 
Alternatively, oxygen heterocycles may be derived from a monoprotected diol 



XXXV 



X CH 2 ) -O-Pro 




wherein Pro is preferred to be dimethylthexylsilyl, which may be prepared as described above for diol XVII. 
Diol XXXV is reacted with an oxidizing agent (e.g., pyridinium dichromate) in an inert solvent (e.g.. 
methylene chloride) to form an aldehyde 

XXXVI 

^\(CH 2 ) n -0-Pro 

Protected alcohol-aldehyde XXXVI is treated with potassium hexamethyldisilazane. bis(2.2,2- 
trifluoroethyljmethoxycarbonylmethy l)phosphonate. and 1 .4.7. 1 0.1 3. 1 6-hexaoxacyclooctadecane (1 8-crown- 
6) in an organic solvent or solvent mixture (e.g.. toluene, tetrahydrofuran) at about -78* C to form an ester 
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XXXVII 




CH 2 ) 



m- 




CH 2 ) n -0-Pro 



.C0 2 alkyl 



10 



■,.,»h in an organic solvent (e.g.. 
, -«* is CH = CH- This compound is M roxy,a * ed J" jde in Ler at about 20 to 

30- C to form a monoprotected tnol-ester 



is 



20 



XXXVIII 



\ o 




■(CH 2 ) n -0-Pro 



25 



ss.T.r::i£~— - 



XXXIX 



30 



35 



40 




CH 2 ) 



m 




O 



CH 2 ) n -Q-Pro 



C0 2 H 



• R a and # complete a dioxolany. ring optional* S*^ U j£££ abo^eTeatedS 



45 



SO 



XL 



55 



alky 
alkyl 




h «ea n-buty. in an organic so.vent at about -45 to -55'C to form a 

is treated with a lithium base (e.g.. n-butyi 
phenyloxazoline lithium salt 
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XLI 



alkyl 
alkyl- 




CH 2 Li 
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20 
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30 



35 



40 



45 



50 



55 



Lithium salt XLI is coupled with an epoxide 

XLI I 




in an 



organic solvent (e.g.. tetrahydrofuran) at about -50 to 10 'C to form an oxazoline-triol 
/ 

XLI 1 1 



alkyl 
alkyl- 




CH 2 OPro 
H^OH 
CHCH 2 OH 



. Oxazoline-triol XLIII is treated with acidic alcohol (e.g.. acetyl chloride in methanol) at about -5 to 1 0 • C 
to form an ester-triol 



XLIV 




CH 2 OPro 
I 

HCOH 
CH-CH 2 OH 



Ester-triol XLIV is cyclized by treatment with a catalyst (e.g.. E^^^^J^ 
solvent (e.g.. 2.2^imethoxypropane) at about 20 to 30'C to form cychzed protected 0, ^ r * 
wherein R3 9 and K complete a dioxanyl ring, optionally substituted as descnbed " <°'™* " J^J 
substituents may later be exchanged for other substituents by treatment wrth ( «°*™^™^ ni 
(eg.. 2-chlorobenzaldehyde) in the presence of a catalyst (e.g.. p-toluenesulfon,c acid) in an organ.c solvent 

**ii?S^SnS,1',?-NH. acids such as compounds XII. XX... and XXIX are coup.ed with a 

diprotected amino acid 



18 
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XLV 




co 2 Pro 
H2NCH-CH2 

HNBOC 



\ 

\iiao 



when compound xaii is u&euj 

about 1 to 4 hours to form a thtoam.de 



75 



20 



XLVI 



25 




CH 2 ) n -C0 2 alkyl 



30 the presence of an amine base (e.g.. tnemy.an 



XLVI I 



35 



40 



R 3. iCH 2 ) 




(CH 2 ) n -C0 2 alkyl 



50 



55 
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XLVIII 



R3 ^(CH 2 ) 



m 




o 



CH 2 ) n -C0 2 alkyl 



10 




N 



R 4 



BOC 



-C0 2 H 



N- 



is Next, acid XLVIII is coupled with an amine 



XLIX 



20 



HN 



R 2 



« in the oresence of an amine base (e.g.. pyridine or triethylamine) under an inert atmosphere (e.g argon) in 
25 a coupTng agent Ll as'wSC and HOBT and ch.oro.orm. employing a mo.ar rafo o« about 



0.8:1 to 1-2:1 to form an amide 
L 



30 



35 



40 



R^^<CH 2 ) m __{^7 L -< CE 2 ) n -C0 2 alkyl 



R 4 




BOC 

Amide L is then treated with a deprotecting agent (e.g.. trifluoroacetic acid) in an inert solvent (e.g.. 
methylene chloride) to remove the BOC group and form an imidazoline of the formula 



45 



50 



LI 



,(CH 2 ) 
H 



m. 




CH 2 ) n -C0 2 alkyl 



imidazoline LI is treated with an oxidizing agent (e.g. manganese dioxide) in an inert solvent (e.g. 
chloroform) to form imidazole compounds of formula I. 

Compounds of the invention wherein X is -0-<CH 2 ) o - may be prepared as follows. 

Bromophenol 
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LI1 ■ - ■ OH 



istr eatedwithbromomethy.methy.et hef to.or m 



LI11 ^0^-0-CH 2 -0-CH3 

in THF and condensed with 

LIV 

20 ' ^-OCHaOCHa 

' Rl N^ (CH2)m " 1 "\H 




R 4 CH 2 



25 ^2 0H 

- ««*.vsis by treatment with hydrogen in the 

, jssssssssssssssi ■ 



LV 



35 



40 



R3( 



CH 2 ) 




jD-GH 2 -°- CH 3 



acid to form a diol 



45 



LVI 



so 
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CH 2 OH 




hydride or one to four equ.valents 
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phenoxide solution is alkylated with a haloalkanoic acid ester LVII 
Halo-(CH 2 ) 0 -C02alkyl 

5 employing a phenoxide:haloester molar ratio of about 1 :2 to 3:1 in the presence of an inert organic solvent 
{e.g., THF, DMF or dimethoxyethane) to form alcohol-ester 



LVII I 



w 




o 



(CH 2 ) n -C0 2 alkyl 



R Sr /<CH2)ra - 

R 4 CH 2 OH 

Alcohol-ester LV.II is treated with Jones reagent at about -10 to 10'C in an organic solvent (e.g.. acetone) 
20 to form an acid-ester 



25 



30 



LIX 




o 



(CH 2 ) n -C0 2 alkyl 



X 

R 4 C0 2 H 

Acid-ester LIX is treated as described for compound XII to form compound I xx 
Compounds of formula I wherein X is -CH = CH. may be prepared by treatment of protected alcohol ^ 
35 with diisopropylamide at -78- under an inert atmosphere (e.g., argon). The resu.t.ng m.xture « 

treated with diphenyl diselenide at about -78* to 25' C. to form the corresponding selen.de 



LX 



40 



45 



r3 Ace 2 ) 



R 4 CH 2 -O-Pro 




CH-Se-C 6 H S 
C0 2 alkyl 



Selenide LX in an inert organic solvent (e.g.. ethyl acetate and/or methanol) is treated with an oxidizing 
agent (e.g., aqueous hydrogen peroxide) to form the cmnamate 



so 



55 



LXI 




CH 2 ) 



ra- 




CHo-O-Pro 



-CH=CH-C0 2 alkyl 
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i xi (e a with tetra-n-butylammonium fluoride when Pro is 



LXII 



10 



is 





CH=CH-C0 2 alkyl 



,(CH 2 ) 



*CH 2 OH 



h the n be empfoyed to form compounds o, formu, - "herein >< - — ~ 
loceduTes described for treatment of alcohol-ester XL starting with , protec ted 

Smoounds of the invention wheretn X '^a smgle bond may ™ ?J ^ Vl as descnbe d 

bromophrnylmethanol. which is convey instea d of -(CH^,- n 

for compou'nds V.U and -X The , Uon of acetic anhydride and pynd,ne 

3 protected a,C0h0, - diacetate 



20 



25 



LXIII 



H - . jCH 2 -OPro 



6gcH 3 N — ' 



30 



35 



40 




is subjected to a Jones oxidation employ.ng P«»*~*« me prese nce of an inert orgamc solvent 
acidic alcohol, to form a diol-ester 



LXIV 



45 



SO 




CH 2 OH 




0 2 alkyl 



The diol-ester 
ester 



LXIV is then subjected to hydrogenolysis as 



described for diol LIV to provide the alcohol- 
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LXV 




0 2 alky 1 



10 

which is treated as desert for alcoho.-ester . ^^Z7-^^ aS-X^repared by 
Compounds o. formula . wherein X ,s b ^ c ^^ (C ^. using branched alky, analogues of 
the procedures for compound I wherein X is -(CH*)„ or u ^n 2h a 

is phenyl bromide VII. pu-rH- or -(CHsfe- may be prepared as follows. 

^rrz !r^rrw"!; s .c c ;.c c :^ sa* : - - — 

with a lactol 



20 



25 



LXVI 




(CH 2 ) m -CH-OH 



alcohol-ester 



LXVII 



35 



40 



45 



50 




CH 2 ) m -CH=CH-(CH 2 ) n -C0 2 alkyl 



A,coho.-e S ter LXVI. may be treated as described for compound X. to form compound I wherein W is 

:~ b ?h^^ 

an inert organic solvent (e.g.. ethyl acetate « be d from the corresponding esters 

Compounds of formula I wherein Y is -C0 2 - alkali meiai can uo v h rorresoonding acids 

**S£2ZZZ2Z - » • C0WS0!RS are C,5M "* 1 * ,,,ai " 3 " ***** *** 

(wherein Y is -C0 2 H) with a sulfonamide 



55 
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LXVIII 

H 2 NS-R 5 



. ^ wsa in the presence of an amine (e.g.. 
t (e g carbonyldiimidazole or WSC) tn uw \> 

Compounds o. formula I wherem^ ^ ^ ^ ^ presence of D MF. 

from the corresponding acta oy 
triethylamine) and an amme LXIX 

^.sM^n.ammon.mCorideisusedinp.aceoUmineLX.X. 
When in compound I is nyarog 

Use and Utility ^ ^ 8U ch are useful as 

The pharmaceut.cal c***££Jon ^ thrombot.0 vascular o ^ opht halm.c 

pla telet function, i.e.. for the JT*^ thrombos is. including that ^^^2* te angina, transient 
complete or partial. arteri es or vascular or ^J ^mbosis following vascu.ar 

M hepatic mesenter.c renal tion . They may be useM to ^preven 1 1 my or angi0 g- 

ischemic attacks, or "™ mM °*?™*™ s «c 0 r therapeutic procedures "^Sb^ by platelet consump- 
injury produced in the course oM-JJ^ or pfeventjon of cirCU,a T 
raohy. They may be useful n ww , ctjvation , dysfunction, and/or loss au "" 9 . inated intravascular 
S, and/or activation. inc,ud ^^^^^^^ systemic 

— deep venou ; 

used in the treatment of venous 1 thrombosis. f , as inhibitors of 

40 hlbosis. hepatic vein ^^S^ the compounds 0. this mven ° ^ ^ ction associated 
The pharmaceut.cal compos.t.ons co fae usefu , t0 p event vas Ravn aud' s syndrome, 

pregnancy, the hepato-renal syna ^ Qf thjs inventi0 n^ |u , as inhibitors of 

ischemic and agents intended » -^."^JfZaZto -nyoca-** Infarct »» 

observed after bypass surgery. In aoox 
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The pharmaceutical compositions containing the compounds of this invention may be useful in the 
prevention or treatment of other conditions including burns, diabetic retinopathy, tumor metastases and 
tardive dyskinesia. The compounds may be useful in potentiating diuretic-induced diuresis. 

In addition the thromboxane receptor antagonists of the invention may be used in a pharmaceutical 

s composition in combination with a thrombolytic agent such as t-PA. streptokinase, urokinase, prourokinase 
or anisoylated plasminogen-streptokinase activator complex (APSAC) for simultaneous, separate or sequen- 
tial use within 6 hours of a myocardial infarction. In such case, the thrombolytic agent may be used in 
amounts conventionally employed, for example, as disclosed in the Physicians" Desk Reference, for 
reducing Post-ischemic myocardial injury. 

ro The pharmaceutical compositions containing the compounds of the invention can be administered orally 
or parenteral^ to various mammalian species known to be subject to such maladies, e.g.. humans, cats, 
dogs and the like in an effective amount within the dosage range of about 0.1 to about 100 mgkg. 
preferably about 0.2 to about 50 mg/kg and more preferably about 0.5 to about 25 mg/kg (or from about i 
to about 2500 mg. preferably from about 5 to about 2000 mg) on a regimen in single or 2 to 4 divided daily 

is dose T s he actjve substance can be u , j|jzed in a composition such as tablet, capsule, solution or suspension 
containing about 5 to about 500 mg per unit of dosage of a compound or mixture of compounds of formula I 
or in topical form for wound healing (0.01 to 5% by weight of compound 1. 1 to 5 treatments per day). They 
may be compounded in conventional matter with a physiologically acceptable vehicle or earner excipient. 

ao binder preservative, stabilizer, flavor, etc., or with a topical carrier such as Plastibase (mineral oil gollcd 
with polyethylene) as called for by accepted pharmaceutical practice. Also as indicated m the discussion 
above, certain members additionally serve as intermediates for other members of the group 

The pharmaceutical compositions containing the compounds of the invention may also be administered 
topically to treat peripheral vascular diseases and as such may be formulated as a cream or ointment. 
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Preferred Embodiments 



The following examples represent preferred embodiments of the present invention. Unless otherwise 
indicated, all temperatures are expressed in degrees Celsius. 



Example 1 



( - ) -cis-2- [ [2-I.4- [ [ (4-Cyclohexylbutyl ) amino ] - 
carbonyl ] -2-oxazolyl ] cyclopentyl ] methyl ]benzene- 
propanoic acid 



40 A. Tetrahydro-1 H-cyclopenta[c]furan-l ,3(3aH)dione 

frans-Cyclopentane-l,2-dicarboxylic acid was heated by a Bunsen burner and water was distilled off. 
The"alnTosphere was switched to house low vacuum and the solid anhydride A was distilled off. The 
collected solid was combined with 200 mL of benzene and the insoluble anhydride A was filtered off. mis 
solid was dried under pump vacuum to give 8.60 g (81%) of anhydride A. 
'3C NMR of anhydride A (L514-40-20, 67.5 MHz. CDCI 3 ) i: 174.5. 45.6. 31.6. 25.2. 

B. Hexahydro- 1 H-cyclopenta[c]furan- 1 -one 

To a stirred mixture of anhydride A (10.1 g. 72.1 mmol) in 100 mL of dry tetrahydrofuran under argon at 
0-C was added sodium borohydride (4.11 g. 108 mmol). The mixture was stirred at 0*C for 7 hours i a 
poured into 150 mL of an ice-water mixture. The mixture was neutralized by the addition of 6 N ."1r*ocraonc 
acid solution and then concentrated in vacuo to remove tetrahydrofuran. The residue was ac.dif.ed to pn 
by the addition of 1 N hydrochloric acid solution and extracted with ether (3x150 mL) and d.chlorometmne 
(2x150 mL). The combined organic extracts were dried (magnesium sulfate), filtered and concentrated 
vacuo. The residue was dissolved in 400 mL of ether and washed with saturated sodium b'carbonaie 
solution (1x60 mL) and brine (1x100 mD. The ether layer was dried (magnesium sulfate), filtered 
concentrated in vacuo to give 5.63 g (62?«) of lactone B. 
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10 



■3 C NMR of .actona B (67.5 MHz. CDC) •: 181.1. 73.5. 44.4, 38.8. 33.6. 30.6. 25.4. 
C. H exahydro- 1 H-cyclopenta[c]f uran- 1 -ol 

To a stirred mixture of lactone B (5.62 g. "^^^^^ 
M diisobuty.a.uminum hydride-to.uene . The mixture was sdrred at 

that the pot temperature did not , h 10S TTaceZeTo th* mixture was then added very 

-78' C for 5 hours and quenched slowly w.th 100 mL of acetone. io i 

carefully 70 g of a mixture of 10:9 silica getter. The "JJ^^ S o.id was filtered off. 

and the cooling bath was ^^ U ^^^Z^^^ *» vacu0 and ^omatographed 

TLC: silica gel. 4% methanol/dichloromethane 
is Ri 0.34, cerium disulfate. , n g 26 5 

-3 C NMR of lactol C (67.5 MHz. CDCI,) »: 104.7, 73.7, 51 .3. 42.3. 33.9. 30.9. 

D . cis-a - [ 2 - [ 3 - [ [Dimethyl (1.1, 2-trimethyl- 

propyl)silyl]oxy]propyl]phenyl]]i.2-cyclo- 

/ pent.anedimethanol 

To a ^ed mixture of -gnesium ~ 
dry tetrahydrofuran under argon at ^'^^'J^^T^ te.rahydro.uran. The iodine 
trimethylpropyl)silylloxy]propyl]benzene (16 5 g, ^ A T^^T^ solution was added over 25 min. 
co.or dispatched and the remaining 90% of the ^T^T^^^a^ of lactol C (3.95 g. 
The mixture was stirred at 40'C for one hour and cooled to 0 CJoirt^ q( 
30.9 mmol) in 40 mL of dry tetrahydrofuran under ^ 0 J^ nkmbdw^itln* 

ethylmagnesium bromide in tetrahydrofuran ( -^^^^.^^^ was added over 20 
under argon at 0-C for 20 m.nutes. * ■ wh,ch t ^ puenched slowly at 0'C with 

min. The reaction mixture was st.rred at room ™ concentrated in vacuo to remove 

10 mL of saturated ammonium ^^^^J^ltand^ 
tetrahydrofuran. The residue was puttoned between 300 ml .« 3,,, ^ce^ated /„ 

ethyl acetate (4x30 mL). The organic extracts were ^ ^^^^ gel 60 using 2% 
vacuo This material was chromatographed on 240 g of MercK 9 
methanol/dichloromethane as eluant to give 12 g (96%) of d.ol D. 
TLC: silica gel. 4% methanol/dichloromethane 

Ri 0.46. cerium disulfate 1;)R3 6 3 7 62.4,49.2,43.5, 

"c NMR of did D (67.5 MHz, CDCb) 5: 141.3. 139.6, 129.3. 127.3. 126.8. 126.3. 63.7. 

34.6. 34.1. 29.0, 28.6. 25.1. 23.5. 20.3. 18.5. -3.4. 
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E . cis-2- [ [2- [3- [ [Dimethyl (1,1, 2-trimethyl- 
45 propyl )silyl]oxy]propyl]phenyl]methyl]- 

cyc 1 opentanemethano 1 



50 



55 



To a stirred mixture of diol D (12 g. 29.6 Da iiadium hydroxide on carbon (2.4 g. 20% 

mmol) in 120 mL of acetic acid under argon was -J*^^ several vacuum-fi.l cycles. 

to give 8.85 g (77%) of alcohol E. 

TLC: silica gel. 2% methanol/dichloromethane 

R, 0.64. cerium disulfate 
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'3C NMR of alcohol E (67.5 MHz. CDCb) 5: 140.2. 139.6. 129.5. 129.1. 125.8, 125.6. 63.5. 62.5. 45.1, 42.3. 
34.2. 31.9. 30.5. 29.0. 27.7. 25.2. 22.7. 20.4. 18.6. -3.4. 



F. cis -2- [ [2-(Hydroxymethyl)cyclopentyl]- 

methyllbenzenepropanoic acid, methyl ester 

To a stirred mixture of alcohol E (8.85 g, 22.8 mmol) in pyridine (5.51 ml_. 68.3 mmol) under argon at 

w 0* C was added acetic anhydride (3.22 mL. 34.1 mmol). The mixture was stirred at room temperature for 17 
hours and diluted with 400 mL of ethyl acetate. The resulting solution was washed with 1 N hydrochloric 
acid solution (3x100 mL) and saturated sodium bicarbonate solution (3x100 mL). The organic layer was 
dried (magnesium sulfate), filtered and concentrated in vacuo. To a stirred mixture of this acetate in 200 
mL of acetone at 0*C was added manganese sulfate-treated Jones reagent (1 mg manganese sulfate/mL of 

75 Jones Reagent) until an orange-red color persisted. The mixture was stirred at room temperature for 2 
hours and quenched with isopropyl alcohol. The mixture was concentrated in vacuo and partitioned 
between 200 mL of 3 M sodium metabisulfite solution and ethyl acetate (3x300 mL). The ethyl acetate 
extracts were dried (magnesium sulfate), filtered and concentrated in vacuo. This crude acid was dissolved 
in 200 mL of methanol and treated with acetyl chloride (3 mL). The mixture was stirred at room temperature 

20 for 16 hours and concentrated in vacuo. The residue was diluted with 400 mL of ethyl acetate and washed 
once with 150 mL of saturated aqueous sodium bicarbonate solution. The organic layer was dried 
(magnesium sulfate), filitered and concentrated in vacuo Purification was effected by flash chromatography 
on 180 g of Merck silica gel 60 using 1:1 hexane-ether as eluant to give 4.41 g (70%) of ester F. 
TLC: silica gel. 2:1 ether-hexane 

25 Ri 0.54, cerium disulfate 

"C NMR of ester F (67.5 MHz, CDCI 3 ) 5: 173.5, 139.6. 138.3. 129.7. 128.7. 126.1. 125.9, 63.2, 51.6. 45.0. 

42.1. 35.2. 31.6. 30.2. 27.5. 27.4. 22.5. 



G . cis -2- [ [2- ( Carboxymethyl )cyclopentyl ] - 

methyl Ibenzenepropanoic acid, methyl ester 



To a stirred mixture of ester F (2.10 g. 7.66 mmol) in 70 mL of acetone under argon at -O' C was added 
35 manganese sulfate-treated Jones reagent (6 mL) until an orange red color persisted. The mixture was 
stirred at 0*C for 15 minutes and at room temperature for 1 hour The mixture was quenched with isopropyl 
alcohol and partitioned between 100 mL of 3 M sodium metasulfite solution and ethyl acetate (4x120 mL). 
The ethyl acetate extracts were dried (magnesium sulfate), filtered and concentrated in vacuo. This matenal 
was chromatographed on 60 g of Merck silica gel 60 using 2% methanol/dichtoromethane with 0.25% acetic 
acid as eluant to give 1.37 g (62%) of acid G. TLC: silica gel. 4% methanol/dichloromethane with 0.25% 
acetic acid 

R< 0.48. cerium disulfate. 

'3C NMR of acid G (67.5 MHz. CDCb) 5: 181.2. 173.4. 138.9. 138.4. 130.0. 128.8. 126.4. 126.3. 51.6. 47.8. 
44.4. 35.2. 33.2, 30.4. 27.9. 27.5. 23.2. 
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H . N- ( 4-Cyclohexylbutyl ) -2-aminoacetamide , 
monohydr o chl o r i de 

To a stirred solution of 1.14 g (6.5 mmol) of t-butyloxycarbonyl-glycine in 10 mL of tetrahydrofuran at 
0'C was added 1.05 g (6.5 mmol) of carbonyldiimidazole. The ice bath was removed and the reaction 
mixture was allowed to warm to room temperature over a period of 90 minutes. To this mixture was added 
1.18 g (6.14 mmol) of 4-cyclohexylbutylamine hydrochloride followed by 1.0 mL of triethylamine (7.2 mmol). 
An exotherm was noted which was accompanied by the formation of a thick precipitate. An additional 5.0 
mL of tetrahydrofuran was added and the reaction mixture was allowed to stir at room temperature for 18^ 
hours. The reaction mixture was diluted with 30 mL of water, acidified to pH 4 with 1 N hydrochloric acid, 
and extracted with two 30 mL portions of ethyl acetate. The combined ethyl acetate extracts were washed 
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hudr0 xide dried (magnesium sulfate). ^ chiHedT- S 
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( ci. . s > -2- [ [2- [ [ [2- [ (4-cyclohexylbutyl ) - 

a—ol-l^hydroxymethyD-Z-oxoethyllamxno]- 

carbonyllcyclopentyllme^yllbenzenepropanoxc 

^■irt. methy 1 oc ^ PT ~- is°"»er A ~ 

(cis , s >-2- [ [2- £ C [2- [ (4-cyclohexylbutyl J- 

(hydroxymethyl )-2-oxoethyl] ammo] - 
carbonyllcyclopentyllmethyllbenzenepropanoK 

*ma. methyl -«»«^- bonier B 1 



• a H (554 mg, 1-99 mm0,) ^ 

hydroxybenzotriazole "^^^Js* mmo.) and H**"**^^ hours and 

added ^ mixture was ^JjST an°d 0.2 N sodium 

hydrochlor.de salt (381 mg part itioned between 350 mL oi em* ' Dica rbonate 

concentrated in ^J""^^ hydrochloric acid solution (2x40 mL. "J"*^ sulfate) . fi ,tered 
hydroxide so.ution (»40rnL) t ^hyd acetat9 layer wa s *JJ2S"^ gel 60 usi ng 2% 

solution (^"^^tK'SiSJI was chromatographed on 60 9 ^ ^mers . and J. 

B^-^^T^ - l7 0.S. 1 3S,,3S., l29 .e, 2 S,,2,3,2,,,S. 

K cis-2- [ 12- [4- [ [ (4-cyclohexylbutyl ) amino]- 

c^bonyl ] -4 , 5-dihydro-2-oxazolyl ] cyclo- 
pentyl]methyl]benzenepropanoic acid, 

j *™*r a, methyl ester. 
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« . a mi of drv dichloromethane was added 
c „eeo„a»d In «cw «* .ng (9«« o. «»*» K. 
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IS 



20 



%£Z5Z^« {67.5 MHz, CDCb, * 1*1. 172.1 . 1 71 -7. • 38* 13U 1 29.7. 1 28.^ 1 26.3. 69.9. 
68.4. 51.6. 43.9. 42.1. 39.1. 37.4. 36.9. 35.1. 33.3. 33.1. 30.7, 29.7. 28.5. 27.6. 26.6. 26.3. 24.0. 23.2. 

L . cis - 2-[[2-[4-[[( 4-Cyclohexylbutyl ) amino ] - 

carbonyl ] -2-oxazolyl ] cyclopentyl ] methyl ] - 
benzenepropanoic acid, isomer A, methyl ester 

To a stirred mixture of cupric bromide (254 mg, 1 .14 mmol) in 1 .5 mL of ethyl acetate under argon was 
added 1 8-diazabicyclo[5.4.01undec-7-ene (0.34 mL. 2.28 mmol). The mixture was stirred at room tempera- 
ture fo 30 minutes, at which time a solution of oxazoline K (330 mg. 0.54 mmol) m 1.5 m L of 
tnchloromethane was added. The reaction mixture was stirred at room temperature for 19 hours and another 
batchTcuoric bromide (250 mg. 1.14 mmol) and i.S-diazabicyclolSAOlundec^-ene (0.17 mL. 1.14 mmol) 
was addS The Sre was stld for 7 hours, at which time cupric bromide (130 mg. 0.57 mmol) and 1.8- 
SabicyclofV 4 0]undec-7-ene (0.09 mL. 0.57 mmol) were added. The mixture was sfrred for ^18 hours and 
S bC de (130 mg. 0.57 mmol) and l.S-diazabicyc.olS^.OIundec^-ene (0.15 mL. 1J0 mmol) were 
aoam added The mixture was stirred at room temperature for another 24 hours and poured into a m-xture 
agam added _ mem concentrated ammonium hydrox.de solution-saturated 

tmon^m ch.oTde sSon. Tne resulting mixture was extracted with ethy. acetate (3x60 mL). The ethyl 
TeTate eTtrSts were dried (magnesium sulfate), filtered and concentrated in vacuo. Th« matena. was 
SSISS^ on 40 g of Merck silica ge. 60 using 3:2 ether-hexane as eluant to g,ve 230 mg (70%) of 

oxazole L. 
25 TLC: silica gel. ether 

R, 070. cerium disulfate - R ft 1 ?q 7 - 28 7 

■3 C NMR of oxazole L (67.5 MHz. CDC.,) «: 173.2. 166.4. 1607 14*3 ^^V^i'^ 
126.3. 126.2. 51.6. 45.1. 42.2. 39.1. 37.5. 37.1. 35.0, 33.3, 30.5. 30.0. 29.1. 27.5. 26.7. 26.4, 24.2. 23.1. 

M m. cis-2-[ [2-[4-[ [ (4-Cyclohexylbutyl) amino ]- 
carbonyl ] -2-oxazolyl ] cyclopentyl ]methyl ] - 
benzenepropanoic acid, isomer A 

To stirred mixture of oxazole L (220 mg, 0.38 mmol) in 8 mL of freshly distilled tetrahydrofuran and 2 
m L of water wTs added lithium hydroxide monohydrate (45.6 mg, 1.08 mmol). The m.xture was st.rred a 
^om temperature for 5 hours and stored in the freezer overnight. The mixture was st.rred at room 
ZeratTfor another 3 hours and acidified to pH 2 by the addition of 1 A» hydrochtonc 
Sre wi then diluted with 10 mL of water, saturated with sodium chloride and exacted w th etJiyl 
Tceta e (4x« mL). The ethyl acetate extracts were dried (magnesium sulfate), filtered *nd concentrated m 
tacao This was crystallized in 20 mL of 4:1 hexane-ethyl acetate at -5'C to g.ve 180 mg (84%) of 
Example 1 as a solid. 
Melting point 104-1 06 *C 
45 TLC: silica gel. ether 

"c 0 NMRTElmp,e a T(67.5 MHz, COO,) I: 176.8. 166.6. 161.0. 140.9. 138.6. 138.2. ,357 129.7. 128.8. 
126.3. 12 6 1 45 1, 42.2. 39.2, 37.5. 37.0. 35.0. 33.3. 30.5. 29.8. 29.1. 27.3. 26.6. 26.3. 24.2. 23.2. 
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Example 2 u „ n 

""~7>-ci-2- [ 12- [4- [ i ( 4.cyc 1 ohex y l b u ty l)a m ino3car b onyl]- 
r.L^lyncyclopen.yll^ynben.enepropancc 

car^ y l]-4,5-dih y dro.2-oxazoi y l]c y clo- 
pentYllmethyllbenzenepropanoic acid, 

^j-byl ester , 

•v a mi of drv dichtoromethane 
i from Example 1 (350 mg. 0.57 mmo ) .n 4 mL o , ^ 
To a stirred mixture of ^.^T^ AS mmo.) and mesyl *'o"de (0.053 mL jn 

f * ~ »™ ~ ~~ ~ 263 24 °- 

70.0. 68.4. 51.5. 44.1. 42.3. 38.1. o 



5 



20 



25 



B. 



30 



35 



40 



45 



50 



55 



ci.-2-t[ 2 -t4-Il(4-cy= 1 ohe,yU»utyl)^no 
c^bonyl ] -Z-oxazolyllcyclopenryl )»etbyl) 
benzenepropanoic acid, isomer B. methyl 



was chromatographed on*g» 
(73%) of oxazole B. 

TLC: silica gel. ether 26 3 12 6.2. 51.6, 

r 0 70 cerium disulfate y32 160 .7. 140.3, 138.6. 129.7. 

S?. 26J - 26 ' 4 ' 24 ' 2 ' 

( + )-cis-2-[[2-[4-[[(4-c y clohex y lbut y l)a 1 nino]- 
carb^l ] -2-oxazolyl] cyclopentyl ]-thyl 1 - 
hgT^eneprora"°ic acid - 
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To stirred mixture of oxazole B (230 mg. 0.38 mmol) in 8 mL of freshly distfled tetrahydrofuran and 2 
mL of £ er was added lithium hydroxide monohydrate (47.7 mg, 1.14 mmol) The m.x.ure was sfrred a, 
mom temperature for 5 hours and stored in the freezer overnight. The m.xture was sfrred at room 
' empe ature So hours and acidified to pH 2 by the addition of 1 N hydrochloric acid solution. The 

5 mature was L diluted with 10 mL of water, saturated with sodium ch.onde and extracted w,th ethy. 
ace a e (4x25 mL) The ethyl acetate extracts were dried (magnesium sulfate^ fitered and concentrated in 
vaTo. Thf materia, was crystallized in 20 mL of 4:1 hexane-ethy. acetate at -5' C to owe 150 mg 07%, of 
Example 2 as a solid. 
Melting point 104-106' C 

to TLC: silica gel, ether 

^"p::t(S, 5 MHz. CDC,,,.: «".'•»•»•* ™^%T^ 
126.4. 126.3. 45.2. 42.2. 39.2. 37.5. 37.1. 35.0. 33.3. 30.5, 29.8, 29.1. 27.4. 26.7. 26.3. 24.2. 23.2. 

75 Example 3 

( - ) - trans - 2-[[2-[4-[[[2-( 4-Chl oropheny 1 ) ethyl ] amino- 
carbonyl ] -2-oxazolyl ] cyclopentyl ] methyl ] benzene- 

20 propanoic acid 

A, / trans -Cyclopentane-1 , 2-dicarboxylic acid, 

dimethyl ester 
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Acetyl chloride (3 mL) was added dropwise to a stirred solution of trans-cyclopentane d-carboxylc ^c d 
,5 o 3, 65 mmol) in anhydrous methanol (30 mL) at 0 - 5 • C. The homogeneous solut.on was allowed to 
wa?m lolTo room temperature and stirred a total of six hours. The mixture was """M*^ 
TX^ o essure and the residual oil was dissolved in ethyl acetate (150 mL). washed w.th saturated 
I^bSSl^E" and water, dried (magnesium sulfate), and taken to dryness » vacuo to g.ve 
diester A (5.35 g, 97%) as a colorless oil. 
TLC: R ( = 0.86. silica gel. ethyl acetate rhexane 
(1:1), cerium disulfate. 

B. tra ns-Cyclopentane-1,2-dimethanol 

A solution of diester A (5.35 g. 28.76 mmol) in distilled tetrahydrofuran (20 mL) was ^J™** * 
a stite^ uspension of lithium aluminum hydride (2.28 g, 60 mmol) in dry ^^^'^J^ 
5- C After addition was complete, the cooling bath was removed and the suspension was stared at room 
InZJZ* fof Zs. The mixture was then cooled and excess hydride was destroyed by carefu 
adTon o seated sodium sulfate solution. Addition of the sodium sulfate solution was contmuec unt I a 
sa^were preciptated as white granular solids. The mixture was diluted with ethy. acetate and anhyd ous 
maanSurr^ was added. The solids were removed by filtration through a pad of magnesium sulfate 
Thf pad was wtshed with more ethyl acetate, and the filtrate was freed of solvent ,n vacuo to give 
dimethanol B (3.57 g. 95%) as a colorless oil. 
TLC: R t = 0.25. silica gel. ethyl acetate:hexane (1:1). cerium disulfate. 

C . trans -2- [ [ [ ( 1 , 1-Dimethylethyl )diphenyl- 

silyl 1 oxy lmethyl 1 cyclopentanemethanol 

A solution of dimethanol B (2.43 g. 18.7 mmol) in distilled tetrahydrofuran (10 mL) was added dropwise 
to a stirred suspension of sodium hydride (494 mg. 20.57 mmol. 1.1 eq) -n dry tetrahydrofuran a 0 5 
ThJ cooling bath was removed and the mixture was stirred at room temperature 40 m.nutes. After recool.ng 
L O^Tterf-butytchlorodiphenylsilane (5.66 g. 20.57 mmol) was added. The mixture was sUrred cold for 
one hour" and was" then oue'nched by adding water (50 mL). Ethy. acetate (100 mL) was added and the 
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ethyl acetate in hexane, UV and cerium disulfate. 

s 

D . trans -2 -[[[(1.1 -Dimethyle thyl ) dipheny 1- 
sil vll oxvlmethvl 1 cyc lopentanealdehyde — 

10 . A,coho, C (6.96 o. 19 mmoi) was dissolved ■" J* ^SSl'jSS 

mixture of pyridinium chlorochrom ate (8.19 g. Mm mo. ^^^^ wa s complete, diethyl 
acetate (47.5 mmol. 2.5 eq) in d.chloromethane JSMJ^one no ^ washe(J ^ 

ether (500 mU was added and ^^^^ «« purified on a silica ge. 

more ether and the filtrate was freed £ ^T^^^, give a,dehyde D (4.96 g. 71%). 
^K#S? sS^X^ -xane. UV and cerium disu.fate. 

E . txans-2- [ [ [ ( 1 , 1-Dimethylethyl )diphenyl- 
20 , silyl] oxy ] methyl ] -a- [2- [3- [ [dimethyl (1,1,2- 
trimethylpropyl ) silyl] oxy ] propyl] phenyl ] - 
c yc lopentaneme thano 1 _ . — 
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A suspension o, magnet turnings (1,3 ■» , « ,6 £ and^c 

tetrahydrofuran (15 mL) was «^ o, Grt^ «^ 0« 

propanol.dimethylthexylsi.yl ether was added to initiate the orma » ^ ^ ^ eq) 

Lgent. Once the iodine color was ^rged ^^S^oTS minutes, coded to O'C in an ice-water 
was added portionwise. The mixture was J^hSS? <«*. 13.55 mmol) at -78' C. The 

bath and was then added via a cannula to a *«» U ™«^™^ ri J ammonium chloride solution^ 
mixture was stirred at -78' C for 60 minutes and <V™**™ ~ us layer was reextracted with 

Ethyl acetate and water were added and the and concentrated. The 

ethyl acetate. The combined organic layers were dned ' with 3 . 5% e thy. acetate in 

residue was chromatographed on a shea Q-c^ft ^*>' £* M we re characterized by 
hexane to give diprotected triol E as two alcohol isomers (total 5.^1 g. 



40 



NMR. 

TLC' Ri = 0.51 & 0.63, silica gel, 

10% ethyl acetate in hexane. UV and cerium disulfate. 



F . trans -2- [ [ [ ( 1 , 1-Dimethylethyl ) diphenyl- 

silyl ] oxy ]methyl ] -a - [ 2- [ 3 - [ [dimethyl (1,1,2- 
« tximethylpr opy 1 ) silyl ] oxy ] propyl ] phenyl ] - 

cyclopentanemethanol , a cetate ester 



so 



ss 



The alcoho, isomers E (5,9 g. 8.07 mmo ,) ^^^7^^^^ 
mL). Acetic anhydride (3.5 mL) was added and the ^^ e ^° ri(Sin9 (183 mg. 1.5 mmol) was 
TLC indicated the reaction was proceeding very f^fJ™^™Z oi dimethylaminopyridine. The 
added. The reaction appeared to be complete 2 ^^^Jf^ with water (l25mL) saturated 
mixture was diluted with diethyl ether (400 ^^^^JS, dried (magnesium su.fate, 
cuoric su.fate solution (3 x 100 mL) and «f<£ 2 *^\™J m9(i „ vacuo (3x) to give compound F 
tittered and freed of solvent in vacuo. Toluene NMR spec «ra. TLC: R,=0.65. silica gel, 

as a mixture of acetates (4.5 g. 81%). which was characterized by in 
10% ethyl acetate in hexane. UV and cerium d.sulfate. 
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G. txans-2- [ (Acetyloxy ) [2- [ [ [ (1 , 1 -dimethyl - 
ethyl ) diphenylsilyl ] oxy )methyl ] cyclo- 
pentyl ] methyl ]benzenepropanoic acid , 
methyl ester 

Acetate F (4 5 Q 6.55 rranoi) was dissolved in acetone (50 tnL). cooled to 0 - 5* C. and treated 
droow^sewith Jones reagent (chromium trioxide/sulfuric acid. 2.67 N, 6 mL). The mixture was stirred cold 
one'h ur then quenched by adding 2-propano. (6 mL). Ethyl acetate (150 mL, and water (75 mL) were 
aSded andte layers were separated. The aqueous layer was reextracted with ethyl acetate. The comb,ned 
omanlcTayers were dried (magnesium sulfate), filtered, and freed of solvent in vacuo, leav.ng the aad as a 
2 yel ow 1 This oil was dissolved in ether, cooled to 0-5' C. and treated w.th an excess of a so.ut.on o 
dTa^ome7ane in ether. After a few minutes, the solvent was removed in vacuo and the remam.ng matena. 
JaTpul I b chTomatography on silica gel (260 g. Merc*) eluting with 5 

give the methyl ester G (2.91 g. 78%) as an oil. which was characterized by NMR spectra. TLC. R.-0.44, 
silica gel. 15% ethyl acetate in hexane, UV and cerium disulfate. 

H . trans -2 - [ ( Acetyloxy ) [ 2 - [ ( acetyloxy )methy 1 ] - 
cyclopentyl] methyl ]benzenepropanoic acid, 
methyl ester 

Th» «iM D rotected compound G (2.70 g. 4.72 mmol) was dissolved in distilled tetrahydrofuran (50 mL) 
in ^n^ZeZ^ 1 a ?* solution of tetrabutylammonium fluoride in tetrahydrofuran 7 
IT S sTing at room temperature for 2 hours, additional tetrabutylammonium fluonde 3 mL) was 
Tdded " ndte mixle was stirred at room temperature an additiona. 3.5 hours. Water (200 mL) and ethyl 
aceSe ^mLWere then added, and the layers were separated. The aqueous .ayer was 
XTLetateOSO mL). The combined organic layers were dried (magnesium su.fate) and freed of solvent 
Tn alio The residue was dissolved in dich.oromethane (60 mL) and treated w.th dry pynd.ne (6 mU 
TceS anhydn^e (3 mL). and 4-dimethyteminopyridine (60 mg. 0.1 eq). The mixture was stirred at nom 
temPeraSive ho urs and was then diluted with ether (250 mL). The ether solution was washed w. h water 
MO^mL) saturated aqueous cupric su.fate. and water (100 mL). dried (magnesium sulfate) and freed of 
acaoThe product Jas purified by chromatography on silica gel (250 g. Merck). *u*j , w,th 15 
ethyl acetate in hexane to give the diacetate H (1.299 g. 73 %) as a col orless o,l wh.ch wa^ 
characterized by NMR spectra. TLC: R, = 0.46. silica gel. 30 % ethyl acetate .n hexane. UV and cenum 



40 disulfate. 



45 



so 



55 



I . trans -2- [ [2- [ (Acetyloxy )methyl ] cyclopentyl ] - 
methyl Ibenzenepropanoic acid, methyl ester 

The diacetate H (1.299 g. 3.45 mmol) was dissolved in glacial acetic acid and treated with 20 % 
pallalm hydride in carton (260 mg. 20 % by weight). The reaction flask was 
hyd^gen-filled bal.oon via a three-way stopcock. Air inside the flask was removed under red Jced pressure ; 
and it was filled with hydrogen from the baMoon. This operation was repeated four times_ Atter ^rnr^ at 
room temperature for six hours, additional palladium hydroxide on carbon (210 mg) was added, _the ytfern 
was recharged with hydrogen..and the mixture was left stirring at room temperature overmght. The catalyst 
; loS by filtration 9 through a polycarbonate membrane, the pad was washed several times w 
acetic acid and the filtrate was taken to dryness in vacuo. Residua, acetrc aad was j""* » addmg 
toluene and removing in vacuo. The residue was purified by chromatography on s,l.ca gel (60 g. Merw 
5S£JSl??Z acetate in hexane to give monoacetate . (10. 710 mg. 65 %). Also obta.nec I from 
chromatography was starting material H (342 mg. 26%). This startmg matena. was recycled * °ugh the 
hydrogenation reaction, allowing it to proceed for 3 days with addition of fresh catalyst each day. to g.ve an 
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coc ftl%> The material was character- 

j trans-2- [ [2- 1 (Hydroxy )methyl ]cyclopentyl ] - 

Z^ ^nsenepr mi- ester _ 
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,u.h riroowise to a stirred solution of alcohol J (755 

t trans-2-[[2-[[[2-[[2-(4-Chlorophenyl)- 

^Ilaminol-l-d^ydroxymethyD^-oxoethyl]- 
aHdnolcarbonyllcyclopentyllmethyllbenzene- 

propanoic acid, methyl ester, fast movxng 

isomer (FMI); and 
m trans-2-[[2-[[[2-[[2-(4-Chlorophenyl)- 

Z^Tl ] amino ] -1- < hydroxymethyl ) -2-oxpethy 1 ] - 
amino ] carbonyl ] cyclopentyl ] methyl ] benzene- 
propanoic acid, methyl ester, slow moving 
isomer (SMI) 



, ia&\ mn 3 41 mmol, 1.25 eq) and (2-p- 

rechromatographed on silica gei \oo y. 
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■ -^or i /tnui 523 ma 37%) and the slow-moving isomer M (407 mg, 29%) as well as some 
ma« ™ A " — ia ' - ^ ^ ^ CharaCteri2Gd 6y 



?S ?^M7{FMI) and 0.49(SMI). silica gel. ethyl acetate, UV and cerium disulfate. 
The absolute configuration of these isomers is not known. 
Rotations: FMI:[a] D = -27.4 • (c = 0.7, methanol) 
SMI:[a]o= -3.7* (c = 0,6, methanol) 
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N. (-)-trans-2- [ [2- [4- [ [ [2-(4-Chlorophenyl )- 
ethyl ] amino ] carbonyl ] -4 , 5-dihydro-2- 
oxazolyl ] cyclopentyl ] methyl ]benzenepro~ 
panoic acid, methyl ester ; 

The fast-moving isomer L (516 mg. 1.0 mmoi) was partially dissolved in dry mL > 
a„ d seated wit, Ulamine (182 mL. 1. ? ^tS^iS^^ ^ 

Zr de 5o m! was added followed, a. one hour, by trie.hyamine (90 mL) and 

T) tZ£e was stirred cold for a total of two hours and then diluted with chloroform (50 mlj The 

ZXZ^ESP^^^ ™ solid was 9 dissolved in aceton* ,(50 mL, and 
tSd w th powdered potassium carbonate (1.38 g. 10 mm* 10 eq>. The mixture was heated 
Z 70 i rnTutes cooled and filtered to remove the solid. The filtrate was taken to dryness > n vacuo The 
IZ T^mr^e* on si.ica gel (50 g. Merck) e.u«ng with 1 - 3 % methano. in d,ch.orometl,ane 
to give oxazoline N (392 mg. 79%). which was characterized by NMR spectra. 
TLC: R, = 0.48, silica gel, 5% methanol in dichloromethane. UV and cerium disulfate. 

O. (-)-trans-2-[ [2-[4-[ [ [2-(4-Chlorophenyl )- 
ethyl ] amino] carbonyl] -2-oxazolyl ] cyclo- 
pentyl] methyl ]benzenepropanoic acid, methyl 
ester . 

Nickel peroxide (250 mg) was added to a stirred solution of oxazoline N (392 mg. 0.79 mmol) ir . dry 
methlneSS 8 mL) The mixture was stirred at room temperature under an argon atmosphere 
%S£X££ peroxide a total of 600 mg) was added in 200 mg portions over , ,^*our penod. T 
reaction was near.y complete and was left stirring at room tem P eratu ^ 

diluted with ethyl acetate (30 mL) and filtered through a magnes.um sulfate pad^ J**^^™" ^ a 
with ethyl acetate (5x20 mL). The filtrate was concentrated and the res.due was chromatographed on 
Sea gJcolumn (40 g. Merck), elating with 20-30% ethyl acetate in hexane to obtam oxazole methyl ester 
O (17 255 mg 65% ) as a white solid, which was characterized by NMR spectra. 
TLC: R,=0.36. silica gel. ethyl acetate:hexane (1:1). UV and cerium disulfate. 

so p. ( -) -trans- 2- [ [2- [4- [ [ [2-(4-Chlorophenyl )- 
ethyl ] aminocarbonyl ] -2-oxazolyl ] cyclo- 
pentyl] methyl] benzenepropanoic acid 
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A solution of lithium hydroxide (205 mg, 5 mmo.) in water (5 mL) was added to a surred solutoo ' * JJj£ 
(255 mg, 0.516 mmo.) in distilled tetrahydrofuran (15 mL). After 6.5 hours, he mixture was d.Med with ethy 
acetate 100 mL) and washed with 1 N hydrochloric acid solution (50 mL) and bnne (50 mL). The ethyl 
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4 

St 



^**a in vacuo to obtain a solid 



Melting point 130-133' C. 
[ a ] 0 = -6.2" (c = 0.8, methanol) 

Example 4 



(+ )-trans-2.[[2-[4-[t[2-(4-Chlorophenyl)ethyl - 
amin^bonyll-a-oxazolyllcyclopentyll.nethyll- 

^ic .rid s low moving isomer 

7 0 -trans -2-[[2-[4-[[[2-(4-Chlorophenyl)- 

ethyl ] amino ] carbonyl ] -4 , 5-dihydro-2 - 
oxazolyl ] cyclopentyl ] methyl ]benzenepro- 
r „nnic acid methyl ester 
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« — L ffof> Example 3 m - °™ 

?. r ( , nm uand treated with triethylamine (140 mL. 1.3 rnmol iJeq) M& was 

To ^^e^ chloride (66 mL. 0.86 J^^^^S^ was washed with 1 
s irred cow .or 40 minutes and then diluted ^^^^J^mM Carbonate soiution (50 
N hydrochloric acid (2 x 50 mL) and a 1:1 !^ * " d fre ed o. solvent In vacuo leavmg *e 

^^JSS "S-methL, UV and ce.um dilate. 

m-trans -2- [ [2- [4- [ [ [2- ( 4-Chlorophenyl )- 
ethyl] amino] carbonyl ] -2-oxazolyl ] cyclo- 
pentyl ] methyl ]benzenepropanoic acid, methyl 



ester 



40 
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« a (2S5 ma. 0.51 rnmol) in dry 

methyL. eMorlde (8 mO. The «**•• «•» 'LT£)0 m= portons ever a I"" 00 ' V* 

si,ica ge. coiumn (40 g. M « c \«^l^*c^ » NMR 

B (166 mg. 66% ) as a wh.te so J rium disulfa te. 

TLC: R, = 0.36. silica gel. ethyl acetate.hexane (l.i). u 

c ( - ) -trans-2- [ [2- [4- [ [ [ 2- ( 4-Chlorophenyl ) - 

ethyl]amino]carbonyl]-2-oxazolyl]cyclo- 

p^t yn methy l jhPnzenepropanoic aci d 
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A solution of lithium hydroxide (164 mg, 4 mmol) in water (4 mL) was added to a stirred solution of 
ester B (166 mg. 0.336 mmol) in distilled tetrahydrofuran (10 mL). After 6.5 hours, the mixture was diluted 
with ethyl acetate (75 mL) and washed with 1 N hydrochloric acid solution (30 mL) and brine (30 mL). The 
ethyl acetate extract layer was dried (magnesium sulfate), filtered and concentrated in vacuo to obtain a 
5 solid, which was triturated with ether and harvested by filtration to give Example 4 (106 mg, 66%) as a white 
solid. 

Melting point 132-135* C, 
[a] 0 = +5.6* (c = 0.6. methanol). 

io Example 5 

2-([2 : [4-[[(4-Cyclohexylbutyl)amino]carbonyl]-2'Oxazolyl]phenyl]methyl]benzenepropanoic acid 

A. 3-(2-Bromophenyl)-2-propenoic acid, methyl ester 
15 ~ 

To a stirred solution of 161.2 g (871 mmol) of 2-bromobenzaldehyde in 700 mL of dry tetrahydrofuran 
(distilled from potassium/benzophenone) at room temperature under argon, was added 298.4 g (892 mmol, 
1 .024 equiv) of methyl(triphenylphosphoranylidene)acetate (Aldrich) over 1 hour in 20 g portions. Reaction 
was mildly exothermic and the mixture became homogeneous. The resulting solution was stirred for 18 

20 hours during which some precipitate formed. Addition of 200 mL hexane caused further precipitation. 
Filtration was followed by evaporation. The residue was slurried with a large volume of hexane (more 
precipitator;) and refrigerated overnight. This was filtered, and the filtrate was passed through a plug of 
silica gel (approximately 1 kg), eluting with 10% ethyl acetate (EtOAc) in hexane. The eluant was 
concentrated in vacuo to give 201.5 g of a colorless oil. This oil was pure title compound as a 4:1 mixture 

25 of double bond isomers (trans predominating). The yield of title compound was 96%. 



B. 2-Bromobenzenepropanoic acid, methyl ester 

A mixture of 201.5 g (836 mmol) of the Part A acrylate and 8.4 g of 5% rhodium on alumina catalyst 
30 (MC8) in 1 .0 L of methanol was stirred at room temperature under an atmosphere of hydrogen (balloon) for 
over 8 hours. ! H NMR analysis of an aliquot showed about a 1:1 mixture of title compound and trans Part A 
compound with no cis Part A compound. The mixture was diluted with 500 mL additional methanol and 12.6 
g more catalyst wai~added. After hydrogenation overnight, the reaction was complete. The reaction mixture 
was passed through Celite and a Mrllipore/Fluropore membrane filter (0.5 urn FH) with a prefilter pad, and 
35 the filtrate was concentrated in vacuo to obtain two immiscible oils. One of the oils was water-soluble and 
gave a highly acid aqueous solution. Solid sodium bicarbonate and sodium sulfate were carefully added 
(gas was evolved). The mixture was diluted with dichloromethane. filtered, and evaporated (and re- 
evaporated with dichloromethane to drive off methanol) to obtain 196.9 g of clear oil. This oil was 95% pure 
title compound with 5% of debromo title compound. The corrected yield of the title compound was 92% 
40 (187.1 g). 

C. 3-(2-Bromobenzene)propan-l -ol 

To a stirring solution of 196.9 g (95% pure = 187.1 g. 770 mmol) of compound B in 770 mL of toluene 
45 under argon cooled to 0*C (ice bath), 830 mL of 1.0 M diisobutylaluminum hydride (DIBAS-H) in toluene 
solution (830 mmol. Aldrich) was added over 45 minutes. The reaction was not very exothermic. After the 
mixture was stirred for 1 hour, TLC indicated approximately half of the starting material remained. Next. 580 
mL of 1.5 M DIBAL-H in toluene solution (870 mmol. Aldrich) was added slowly. The ice bath was removed 
and stirring~was continued for 2 hours. The mixture was then poured slowly into 1 .2 L of 6 M aqueous HCI 
so stirring in an ice bath. This quench was exothermic and gas was evolved. After the mixture was recooled to 
0 * . the layers were separated, and the organic layer was washed with 1 M aqueous hydrochloric acid and 
brine. It was then dried over sodium sulfate and magnesium sulfate and evaporated (and re-evaporated with 
dichloromethane to drive off toluene) to obtain 173.0 g of clear, colorless oil. This oil was 95% pure title 
compound with 5% of debromo title compound. The corrected yield of the title compound was 99% (164.3 
55 g). 
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°- 1 I Bron^ I 2 : I3 : [ tO'r"e»'y | t 1 d 2 4 1 g (135 mmo1 ' Petrarch) of 

acetate/petroleum ether) to afford 45.5 g (127 mm 

E .U^ i (hvdroxYmethyl)ben ! ene ^ ^ ^ 

The resulting mixture was cou '° hvdroxide solution, and 4.5 mL of water. ■ o 

magnesium suLateX and ^lo. 62%) o« E as white crystals. Me.t,ng P0- 63-64 . 
acetate/hexane) to afford 3.50 g (25.4 mmo 

protected alcohol F as a colorless od. 
6 1-[[[(1 VDimeJhy^^ 

added dropwise a solufon of .8 mL 00^. ^ dj|uted with 50 mL ^o f .ce 

chloride over 5 min The hydrochloric acid solution. The organc layer was P* 

added to 50 mL of ice-cold 1 M aqueous ny q hydrochloric acid solution. 25 mL Dn " 

with an additional 50 mL oftoj^ * i ^ueous hy ^ ^ ^ ^ mesy|ate as . colorleS s 

. ^^^^^^^ 
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55 
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H. Dilithium tetrachlorocuprate 



This compound was prepared as described by M. Tamura. J. Kochi, Synthes.s. 303 (1971). To a 
mixture of 334 mg (2.50 mmol, Aldrich. 97%) of anhydrous copper(ll) chloride and 212 mg (5.00 mmol. 
5 AldTch) of anhydrous lithium chloride was added 25 mL of dry tetrahydrofuran (distilled from 
sodium'benzophenone). The mixture became homogeneous after stirring for about 15 minutes. The 
resulting orange solution was used without further purification or characterization. 

,. i -[[[(1 ,1 .DimethylethyDdiphenylsilylloxylmethyn^-tta-tS-tHI .1 -dimethylethyPdiphenylsilylloxy jpropyl]- 
io phenyl]methyl]benzene 

To 243 mq (10.0 mmol. Aldrich) of freshly hammer-crushed magnesium turnings covered with 5 mL of 
dry tetrahydrofuran (distilled from sodium/benzophenone) was added a small « crysta J of iodine then 20 uL of 
1 2-d!bromoethane. A reaction started immediately. After about 5 minutes. 3.00 g (8.40 mmol of brom.de 0 

,s was added in one portion. An exothermic reaction started after warming with a heat gun and. after initiation. 
Tefluxed without external heating. After stirring for 30 minutes, the reaction mixture was refluxed for an 
adSona. one hour with the aid of an oi. bath. The gray solution was cooled to room temperature and 5 mL 
o??Sydrofuran was added to insure solubi.ity of the Grignard reagent. The resu.tmg solution was added 
IpwJe over about 20 minutes to a solution of 4.08 g (8.40 mmol) of iodide G and 0.85 mL (0.1 M in 

20 Z^ZL. 0.085 mmol) of freshly prepared dilithium tetrach.orocuprate solution from part H cooled to 
0- Reaction temperature was maintained below 10' during the addition. The reaction m,xture was 
stirred for an additional one hour then partitioned between 120 mL of saturated aqueous ammonium 

TZ^t*™^^ - » 1 - «* ^o-ium su-fate) and concentrated 
in vacuo to give 5.55 g of crude diprotected compound I. 

J. 2-f2-f[[K1.1-Dimethylethyl)diphenylsilylloxy]methyl]phenyl}methv llbenzenepropanoic acid, methyl ester 

To a solution of 5.55 g of crude diprotected compound I in 65 mL of reagent acetone cooled in an ice- 
bath was added dropwise 8.0 mL of Jones reagent (2.6 M in Cr 6 . prepared as described 
Sser Reagents tor Organic Synthesis. Vol.1, p. 142,. The reaction mixture was stirred for 2 tan ^and 
Ihen the excess reagent was quenched by addition of 4 mL of isopropanol and starred for an add.bonal 30 
mfn Sie resuSng Seen sturry was filtered through Celite*. The filtrate was concentrated m vacuo to g.ve 
r^rStoofS. dissolved in 75 mL of ether and washed with two-75-mL portions of 5% *ueou 
JS1 bisulfite solution. foHowed by 25 mL of brine. The resulting solution of 

an ice-bath and treated with excess etherea. diazomethane (prepared frcm 8 ^^^^ 
nitrosoguanidine).After 10 minutes, the excess diazomethane was quenched by addition o glacial acetic 
acid and the solution concentrated in vacuo to give an oil. The crude o.l was punted by flash 
Slatography (Merck siHca. 15x5.0 cm. 1:9 ethermexane) to afford 2.63 g (5.04 mmol. 60% from brom.de 
40 D) of ester J as a colorless oil. 

K. 2-rr 2-(Hydroxymethyl)phenyl]methyl]benzenepropanoic acid, methyl ester 

To a solution of 2.60 g (4.98 mmo.) of ester J in 10 mL of Mr ahydrofuran (dis tilled from 
sodium/benzophenone) was added 5.5 mL (1.0 M in tetrahydrofuran. 5.5 ^-^"^^Z 
butylammonium fluoride so.ution at room temperature. The react.cn m.xture was . stirred for AS minutes an 
then partitioned between 50 mL of 1 M aqueous hydrocWoric acid solution and 25 mL _of et J 
organic layer was separated and the aqueous layer was extracted with an additional 25 mL of ethyl acetate^ 
The orgarlc exacts were combined, dried (magnesium sulfate) and concentrated ,n vacuo to fl"*j££T 
oil. The crude oi. was purified by flash chromatography (Merck silica. 15x3.0 cm. 1:2 ethyl ace.ate/hexane) 
to afford 1 .24 g (4.37 mmol. 88%) of alcohol K as a colorless oil. 

L 2-[(2- Carboxyphenyl)methyl]benzenepropanoic acid, methyl ester 

55 To a solution of 600 mg (2.11 mmol) of atcoho. K in 5 mL of reagent acetone wo'ed to 0 'was ad ded 
dropwise 2.0 mL of Jones reagent {vide supra). The reaction mixture was warmed to room ' tempe«we. 
stirred for 30 minutes, and then an acuona. 5 mL of acetone and 2.0 mL of Jones reagent were added 
The reaction was stirred for one hour, then quenched with 2 mL of isopropanol. After 10 m.nutes. 



25 



30 



35 



45 



50 



40 



EP 0 536 713 A1 



JO 



)5 



concentrated in vacuo and the residue 

Melting point 123-126 . 

rotoevaporated (60 Datn> to » y aqU eous hydrochloric acta wice £ 

T .aTdriedW sodium «*» «• T?S'l^«0™ of memylene eWorld* ana. wh* 

25 



. «f sas ma (1 96 mmol) of acid L m 10 mL o s,ev ^™ M5 (1-96 mm0 l) of amine 
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LA mmol 76%) of amide in « <* 

* „4 5^ihvdro-2^azolyJlo^^ 

acic^methylester methylene chloride 

flash chromatography (Merck silica, i«d 
ofoxazolineOasapaleyellowo.1. 
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.■ m , nr ia hn,.rs (TLC showed about 40% complete) then an additional 
portion. The reaction mixture was sirred for 18 hours (TLC ^showe 1>8 . dia2aDicyc , o [5.4.0)undec-7-ene 
397 mg (1.78 mmol) of copper(ll) brom.de and 0.53 mL (3* rnmo ^ 
were added. The resulting darK mixture was stored I or a add una. 2^ ^ ^ ^ ^ 

oxazole P as a pale yellow solid. 



15 



20 



• c m i nf 4i tetrahydrofuran/water at room 
To a solution of 190 mg (0.38 mmo. ) of esier ^ hydroxide monohydrate. The mixture was 
temperature was added 64 mg (1.5 mmol. Atoch) o ' ^ JJ^, hydrochl0 ric acid solution and 
stirred rapid.y for 18 hours, then acd.f.ed w,th3 "^J? ^ organ* W «as W****. ™™ 
partitioned between 20 mL of ethyl acetate and 20 ^T^™^ t0 give a solid. The crude solid 

with 20 mL of brine, dried <™9" esiu ™ f tn^^ 5 35 M 

was recrystallized (ethyl acetatemexane) to aHord 170 mg (0.35 mmo., 

Sk'S; 9 ^ 1656. 1604. 1523. 1489. 1449. 1189 cm-. 

* « methano.methy.ene chloride) =0,6. ammonium mo,ybdate,ceric su.fate and UV. 

homogeneous. 
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Analysis Calc'd for C30H36N2CU: 


Found: 


C 73.74; 
C, 73.75; 


H.7.43; N.5.73. 
H.7.49; N.5.56. 
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To a solution of 490 mg (1.64 mmol) of ^ 243 mg (1 .80 mmol. Aldrich) of 

dimethylformamid, (Burdick and Jackson) coolec I .n an ^^^^J^ hydrochloride and 
1-hydroxybenzotriazo.e hydrate. 418 mg (1 .80 mmo. S 9™> * a ^ ^ ^ for f , 

0.55 mL (3.9 mmol. distilled from c f"^^ 

minutes, and then 346 mg (1.80 mmol. - « hour then at room temperature 

ride (WSC) was added in one porfon. The react.on was s jred a to io drochloric acid so.ut.on 

srss -jr ™ - - - «- — -> - 

amide-ester A as a white solid. 
Melting point 89-91 * . 

B . ^dro^^-^ ^ 
methyl ester 

To a solution of 570 mg (1,0 mmol) ^ ~ ^ and 472 m ? (1.80 JJJ*^ £ 
triphenylphosphine in 6 mL of acetonitrite t^^Tlol Sinckrodt) of carbon tetrachloride. 
(2 .4 mmol. A.drich) of diisopropy.ethy.am.ne then ^^^^^^^ 2 5 mL of saturated sodium 
The reaction mixture was stirred for 16 hours and I then ^*™* epM washed with 25 mL of 
bicarbonate so.ution and 25 mL of ethyl acetate The w ~ P e oi , The crude materia, was 

brine, dried (sodium su.fate) and concentrated "J™**^^^,^ to give 242 mg (0.53 
purified by flash chromatography (Merck s.l.ca. 15x3.0 cm. 1.4 etny. 
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,,Hw«i30mq (0.28 mmol. 24%) of a less polar 

— — ■ *m mL 12 1 mmol, Aldrich) of 1,8- 

A mixture of 236 mg (1.06 mmo.. Aldrich, of ^f^^L) was stirred for 10 minutes 
diazaJc c,o[5.4.01undec-7-ene in 2 (Burdick and Jackson) was 

the n a solution of 240 mg (0.53 mmol) * 24 hours and then added to 30 mL <* 2A 

mto lyucetate. The organic layer was -^^^2 2 vacuo to give an oil. The crude o* 
soiuL. 2 V 0 mL of brine, dried ^^2"^^^^ ethyl acetate/hexane) to afford 142 mg 
was purified by flash chromatography (Merck s,l.ca. 
(0.31 mmol. 59%) of oxazole C as an o.l. 

1LiL ^ 7 . r ,*i 14 ma of 20% palladi6m hydroxide on carbon 

A mixture of 140 mg (0.31 mmol) of benzyl ester C and i 14 ° J (ba „ oon) for 4 nou r 
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— . -a n in mL of dry methylene chloride (distilled 

To a solution of 112 mg (0.31 mmol.) of of dimethy .form amide then 35 uL 

, rom phosporouspentox^ evolution ceased, (about 20 

(0 40 mmol. Aldrich of oxalyl chloride, me soiuuo „ oil , 

minutes) then concentrated in vacuo to give ^ J dry methylene chloride cooled ,n 

"'t olu«on of the crude acid chlon* , about 0^ of famine followed by 50 uL 

an ice-bath was added 65 uL (0.46 mmol. <^^"%£ was stirred for 30 minutes, then 

?2?mg (0 27 mm* 88%) o( ester E as . eoMess ri. 

A M of 120 mg (0 27 mmol) ot ester 6 « MS ™ M <•< Mmpefa «,,e to. 16 hours «» 
mon.h,d-a»ir,6m L ot2:, "T^T^^^ST^ «**»• ™ ~*«J22 ,, < S 

SSSl.'Si" -OS*. -603. -622. „66. „00 cm-. 

* - »--*->- «—)-•*• — — * ^ "* ' 

homogeneous. 



Analysis Calc'd for C 26 H 3 oN 2 (V- 



Found: 



C. 71 .87; 
C, 71.57; 



H, 6.96 ; 
H, 6.97; 



N, 6.45. 
N, 6.31. 
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Example 7 

3-fr2-t4-[[(-C y clohexvlbutvl)amino]carbonvl1-2-oxazolyl)phen vllm e thvl1benzeneaceticacid 

A, 2 -(3-Bromophenyl)ethan- 1 -ol 

To a soMion ol 10.0 9 (46.5 mM. Aldnch) ot 3-b,on»pMi>ylacetle aeM in lOO mL 01 On, 
^rofTaTwi^ from potas^wnzoptenon.). coolid to 0-0 added d^ae o».r 40 

methanol to give 9.35 g (46.5 mmol, 100%) of alcohol A as a clear oil. 
B 1 .Bromo-3-[2-[[dimethyt(l ,1 ,2-trimethylprop y l)silyHo xy]ethyl)benzene 

dimethylaminopyridine. The reaction was ^ at °0" ^^"^ the filtrate was concentrated ft. 
mm. 1:99 ethyl acetate/hexane) to give 11.4 g (33.3 mmol. oi snyi 

r. ,.r,p.fffn.i-Dimethvlethyl)diphenyl S ilylloxy]methyllphen y n methvnbenzeneacetic acid, methyl ester 

To a mixture of 599 mg (24.6 mmol. A.drich) of W *™>~^ 
of dry tetrahydrofuran (distilled from sodium/benzophenone) ^^^^^l minutes of 
60 UL of 1.2-dibromoethane. The reaction , ^ n ^.^ * ^i^. An «oW^ 

refluxing, about a 20% portion of the requ.red 7XI6 ^^ l^°^ r ^^ e c iear. the remaining 
reaction started with continuous heating (70' C); after the reason oo or becam 6 c,ea ; en ^ 

bromide was added in one portion. The ^T^^^^^^ <° solubiUty 
gray solution was cooled to room temperature and 15 mL of tetrahydroturan was 

of the Grignard reagent. The resulting £^£0* 2 f~» 

(20.5 mmol) of iodide G from Example 5 and 2.1 mL _<Q1 M n .^^.^ ^ at 

prepared dilithium tetrachlorocuprate solution (Example 5 Part H) m 25 m 1 ** a ^ mjxture was 
n-r The reaction temperature was maintained below 10' C during the add.tion. The taction rnna 
tir^d for rSditional^ hours, then panned between 240 mL of ^J^^^K^SS 
solution/100 mL of ether. The organic layer was separated, washed w,th 100 mL of brine, dned (mag 
sulfate) and concentrated in vacuo to give a crude yellow ol. mL of 

40 To a solution of crude oil in 130 mL of reagent acetone, cooled to 0 C, , w» added °'°P 

Jones reagent (2.6 II in a<). The reaction mixture was st r^d for 2 ^^^^ZLi 
was quenched by addition of 30 mL of isopropanol and st,rred for an additional 3C mn oj( 
green slurry was filtered through Celite®. The filtrate was concentrated " v J^^'^Sum bisulfate 
was dissolved in 150 mL of ether, then washed with two 150-mL portions of 5% aqueous sodium 

Z^SLmM, 10 gi«o 6.60 g (.2.9 mmol. 63*) .( silyt rt- C » . «*»»» * 
D. 3.(^Hvdro»ym««yl)phe«>yllinelhyl|beiize<ieac«lic ad d, mwhyl ealar 

To a srttfon of 6.59 g (12* mmo,) of si.y. ether C in 30 mL of JJ^™^^ 
potassium/benzophenone). coo.ed to 0-C; was added ^ ^^Vwas sti red at room 
M/tetrahydrofuran. Aldrich) of tetra-n-butylammon.um fluonde sofcAon mLof 1 

temperauire for 4 hours, and then the mixture was partitioned between 1 25 mL of ^ a ™ etn , 
M hydrochloric acid. The aqueous .ayer was separated and '^^^^JS^Zcuo to 
acetate. The combined ethyl acetate layers were dried (magnesium sulfate) and concentrated 
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acetate/hexane) to give z.w g v 

aaentacetwe coded to O'C was 

To . solution of 2.S2 9 ^^"^^^r^^^ 
JZ dropwise ova, 20 <^££?Z cached * ^ fl £^^ Si mL 
temperature tor 2 hours .and then th Cel.te The f» *as P ^ ^ 

mixture was stirred ^.^T^^L X acetate; the aqueous layer was ^ JJ 0 esium sulfate) and 

■S^wSSSSs-- 

mm 1:1 ethyl acetate/hexane) to give i.« 9 

Melting point 78-80'C. ^^W^^ 
benzeneaci^ 
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40 



^etic^acid.jn^^ dime thylformamide (Burdick & 

To a sol u«on 0, SS0 mg ^^Z^ 

Ja cKson),coo.ed to 0- C. was ^T^ ^ £ 680 mg (3.55 - 

5 , 599 mg (3.55 7^**^ ^ fixture was stirred for 5 minutes at ° U 

ca .cium Mri*>o«.^^X*od«r^ hydrochlonde (V* % between 50 mL of ethyl 
of i-(3-dimethylam.nopropyl)-3^ nyicar ig houfS ^ partitioneo ^ 

chromatographed color , ess solid. 

^^^^^ 

m ethyl ester tnp henylphosphine and 900 

mL of ethyl acetate/100 mL of Mluri T t te . Tne combined ethyl w™' . acu0 10 give 

a °° C rude orange so*. The J-J^^ of oxa zo.ine 6 as a pale yellow 0... 
— 9) l ° 9 b . 2 oxa2oly nphe^^ 

To a so.ution of ,5 mL (9, ^ ^tl^^^ ^T^^^ 
acetate (BurdicK * ^ kson >^«te tSen ooled in a water bath. A °« ^ me , eaction 
stirred for 10 minu tes ^t room mpera ure. & ^ ^ ove 0 m^ ^ ^ 

oxazoline G in 9 mL of chloroform < The reacli0 n was stirred for « & ^ portlon 

mixture. The reaction was mmol) 0 » cupric brom.de additiona . 18 hours, at 

and then a second port. on oM. 0 9^ ^ ^ The re ac on « s ch , onde 
of l.l0g(4-94mmol) of cupnc 15Q mL of ^ ^ a , was separated and 

room temperature, then P^JV^qo mL of ethyl acetate The layers were dried 

solution/concentrated ammonium ^ ec th ^ ace ^ as y flash . cnro matog- 

extracted with *\tcuo to Qh* a crude oj. |h "JJ^ t0 give 609 mg 

(magnesium sulfate ^^^ J ethyl acetat*hexane. then 1.3 ethyl 

raphed (Merck silica. 50xi&u ma, ^ 
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(t.25 muol, 50%) of oxazole ester H as a white solid. 
Melting point 64-66' C. 

I. 3.[[2-t4-[[(-Cyclohexylbutyl)afninolcarbonyl]-2-oxa20lvllphenyl]methyl ]benzeneaceticacid 

To a solution of 606 mg (1.24 mmol) of ester H in 12 mL of distilled tetrahydrofuran/3 mL of water, 
stirred at room temperature, was added 105 mg (2.49 mmol. Aldrich) of lithium hydroxide rnonohydrate. The 
reaction was stirred vigorously for 6 hours at room temperature, then quenched by the addrt.on of 5 mL (5 
STofTi hydrochloric acid. The mixture was partitioned between 40 mL of ethyl acetate/40 mL of 
waTer the aqu Jus layer was separated and extracted with two 20-mL porfons of ethy acetate. The 
combined ethyl acetate layers were washed with 40 mL of brine, dried (magnesium sulfate) and con- 
centlated /n Vacuo to give a white foam. The crude foam was recrystallized from hot ethy. acetate/hexane 
to give 252 mg (0.53 mmol. 43%) of Example 7 as a white solid. 
Melting point 104-1 06 ■ C. 

IB (KBr): 3354.3061.2920,2849.1723.1636.1603.1526 cm-'. 

TU^VSca gel! 1:9 methanol/methylene chloride) = 0.70. ammonium molybdate/ceric sulfate and UV. 

homogeneous. 



20 


Analysis Calc'd for C29H 3 «N 2 04: 






C, 73.39; 


H, 7.22; 


N, 5.90 


/ 


Found: 


C, 73.16; 


H, 7.20; 


N, 5.78 
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Example 8 

2-[[2-[4-[[(4-Cyctohexy^ 

A. 2-(2-BromophenylH -ethanol 

To a solution of 50.0 g (232 mmol) of 2-bomophenylacetic acid in 500 mL of dry tetrahydrofuran 
(distilled from potassium/benzophenone). cooled to 0'. was added dropwise ™. r J^^^ 
mmol 1 M/tetrahydrofuran) of borane-tetrahydrofuran solution. The react.on was st.r ed for 16 *™ s *<°™ 
tem^ratuT was cooled o 0'. and an additional portion of 50 mL (50 mmol) of borane-tetrahydrofuran 
oSn was added dropwise over 45 minutes. The reaction was stirred for 16 hours at room temperature 
hTre Jed to 0' and quenched by the dropwise addition of 50 mL methanol. The reaction rmxture was 
concentrated in vacuo and azeotrooed with two 50-mL portions of methanol to g.ve a yellow hquul The 
cmde liquid was flash-chromatograohed (Merck silica. 100 x 300 mm. 3:7 ethy. acetate/hexane) to g.ve 46.7 
g (232 mmol, 100%) of alcohol A as a clear oil. 

B. 1 -Bromo-2-[2-[[dimethyl(1 . 1 ,2-trimethylpropyl)silyl]oxy lethyl]benzene 

To a solution of 46.7 g (232 mmol) of crude alcohol A. 34.4 mL (246 , rnmol < filled from calcium 
hydride) of triethylamine and 45.7 g (232 mmol) of thexyldimethylsilyl chlonde m 300 mL dry m^sne 
c loride (distilled from phosphorus pentoxide) was added 341 mg (2.79 mmo» of ^^^SjS 
The reaction was stirred at room temperature for 48 hours, then diluted w.th 200 mL hexane and cooled to 
0- for 2 hours. The resulting slurry was filtered; the filtrate was concentrated m vacuo to give a crua 
brown liquid. The crude liquid was flash-chromatographed (Merck silica. 100 x 300 mm. 1:99 etny 
acetate/hexane) to give 72.8 g (212 mmol. 91%) of silyl ether B as a colorless l.qu.d. 

C. 2-(f2-[[[(1.1-Dimethylethyl)diphenylsily.1oxy]methyllphenyl1meth yllbenzenacetic acid, methyl ester 

To a mixture of 599 mg (24.6 mmol) of freshly hammer-crushed magnesium turnings in 15 mLol <dry 
tetrahydrofuran (distilled from sodium/benzophenone) was added a small crystal of .od.ne fo lowed by 60 £ 
of 1.2-dibromoethane. The reaction started after heating to 70" C (oH bath). After 5 m.nu tes o f re» 
about a 20% portion of the required 7.06 g (20.5 mmol) of bromide B was added. An exothermK : eacUon 
started with continous heating (70' C): after the reaction color became clear, the remammg brom.de was 
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« a for ? s hours at 70 • C. then the gray solution was 
added in one portion. The reaction was added to insure so.ubility of the Grignard 

coofed to room temperature and 15 mL o ^^^^o a so.ution of 10.0 g (20.5 mmol) of 
e'gent- The resulting soiution was ^^^£^2^ of freshly prepared dilithium 
iodfde G from Example 5 and 2.1 mL (0J M « tetranydr0 «uran stirred at 0" C. Thereact.on 

^^C^^^ - - - brine - dried (ma9nesium su,,ate) 

concentrated fr> vacuo to give a crude ye»ow o,L tQ Q . c was added dropwise 20 mL 

To a solution of this crude o,l in 130 mL of reagent acei me excess reagent 

of Jones reagent (2.6 W in Cr'«>. The ^J^JfJ^Jim** 30 minutes. The resulting 
was" quenched by addition of 30 m .of . Wjno. and ^ ^ t0 give a yellow 0 iL The ort 

green slurry was filtered through Cehte®. The ^£^ L portions 0 f 5% aqueous sodium bisulfate 
was dissolved in 150 mL of ether, then 1 c * ude acid was cooled to 0' C and treated 

solution, fouowed by 50 mL of brine. The result ^"J™* ^ . N , nitf0 . N . nilrosoguan i d ine) After 10 
with excess ethereal diazomethane (prepared from 2 S g of N y ^ ^ ^ ^ 
minutes, the excess diazomethane was JJ^J*^ ^"Lh-chromatographed (Merck silica. 100x250 

rTnii=t:« 

0 - rp (| I „ rtr -^^ y ,^ ft nvnmethvnbenzeneacetic acid, methyl ester 

' 7 ' « •, . **** r in 40 mL of tetranydrofuran (distilled from 

To a solution of 6.78 g (13.3 mmo». of "J^^^ 15 minutes 15 mL (15 mmol. 1 
potassium/benzophenone). cooled to I *' C JZ^JZ£ZZ. The reaction was stirred at room 
M/tetrahydrofuran. Aldrich) of tetra-n-butylammon.um , ' uo " a ^ so 150 mL ethy | acetate/150 mL 1 M 
l^raCfor 5 hours, and then the mixture > ^™^™^too ,00-mL portions of ethyl 
hydrochloric acid. The aqueous layer was sep*ated and conce ntrated m vacuo to 

acetate. The combined ethyl ^cetate ^"££££5^ (Merck si,ic, 50x200 mm. I* ethyl 

• 0" 84 % ) o, alcoho, O as a cofcrless o, 

E 2.K2-Carboxyphenynmethvllbenzeneacetic acid, m ethyl este_r 

To a solution o, 1.65 g (5.82 mmo,, ; of afcoho, C Mr . 60 mL a = ^^. was 

added dropwise over 20 minutes 22 mL (2.6 M .n Cr « ) °« Jone ^ Qf 25 mL isopropa nol. The mixture 

emperature for 2 hours then ^^ZS^ ^^^ ^ Hl 

was stirred for 40 minutes, then filtered *^^V f ne wa8 separated and extracted with two 60-mL 
hydrochtoric acid/150 mL ethy. ^^^!Z^^^ "VZ 
portions of ethy. acetate. The ^"f^^ 

centrated in vacuo to give a crude ^^^^77%) of acid E as a white solid 
mm. 1:1 ethyl acetate/hexane) to g.ve 2.46 g (8.65 mmoi. » 
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Melting point 121-123* C 



F 



>int v/. 

— rr' _ • ~Z ^»U.il actor 



45 K^g ngacetic acid, metnyi wteF 
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To a solution of 1,0 g (4.22 mmo,) o, ^ ^^TSl^^ 
0-C. was added 1.18 g (4.22 mmo.) ^ mmol , distilte d from calcium hydride) of 

mmol. 80%.) of 1-hydroxybenzotnazole hydrate and IjS mL ( ^ mg (4 43 o( M3 

triethylamine. The mixture was stirred for 5 - at u ^ mixtur9 was 

t dimly.amino P ropy.)-3-ethy.carbod^ ^^^ZZt Z™ 100 mL ethyl acetyl 00 
warmed to room temperature and stirred for 16 h ursl ft* if ^ ^ 50 . mL p0ft|0ns of ethyl 



of amide F as a white solid. 
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q 2 - [ [2-[4-[[(4-Cyc l ohexy l butvl) a rr)ino]carbonyll-4,5-dihydro-2-oxazolyllphenyl1m ethyl]ben 2 eneacet i c acid. 
methyl ester 

A solution of 1 79 o (3.52 mmol) of amide F. 1.38 g (5.28 mmol) of triphenylphosphine and t 16 ml 
, ,6 6 lo of diisopropylethylamine in 18 mL sieve-dried acetonitri.e/6 mL methylene chlonde (distil.ed 
from phosphorus pentoxiL) was stirred at room temperature unti. homogeneous To the reacon mixture 
from pnospnorus poniu ; tetrachloride. The reaction was stirred at room 

Z£tllZ P ^™» t^l^Tvlo^ between 80 mL ethy, acetate/,00 mL 
temperature tor 45 nours, men u « « artllorttlQ . flver was separated and extracted with two 40-mL 
„ ^Z^Z^Z^ ^s^shed with 100 mL water foKowed by 
of br^e dried (magnesium sulfate) and concentrated in vacuo to give a crude orange o . The crude 
oS Is flash chromatigraphed (Merck silica. 50x120 mm. 2:1 ethy. acetate/hexane) to g.ve 1.67 g (3.42 
mmol, 97%) of oxazoline G as a pale orange oil. 

h 24r2^r(4-cvcM acid methyi ester 

i « «# ond mi M3 7 mmol Aldrich) of i,8-diazabicyclo[5.4.0]undec-7-ene in 12 mL ethyl 
Ln mi H« n ^ o 6 84 mmol) was added; after 18 hours, a third portion (1.53 g. 6.84 mmol) was aoaea. i ne 

waf lEhromatographed (Merck silica. 50x150 mm. 1:5 ethy. acetate/hexane. then 1.3 ethy. 
acetate/hexane) to give 720 mg (1 .48 mmol. 43%) of oxazole-ester H as a yellow oil. 
30 |. 2.[[2-[4-{[(4-Cyclohexylbutyl)amino]carbonyl1-2-oxa2Qlv llPhenyl1methyl1ben Z eneaceticacid 

To a solution of 720 mg (1.48 mmo.) of ester H in 12 mL distiHed ^ofura^m^ 
room temperature, was added 124 mg (2.95 mmo.. Aldrich) of t ^S7^^S^ 
was stirred vigorously for 5 hours at room temperaturejhen ^^^^^ZlJ^ 

as i M hydrochloric acid. The mixture was partitioned between 40 mL ethyl acetate/40 mL ' ^ 

layer ^separated and extracted with two 20-mL portions of ethy. acetate. The combined ^ethy. achate 
^ s were w'ashed with 40 mL brine, dried (magnesium suifate) and concemrated « vacuo « give a crude 
yellow solid. The crude solid was recrystallized from hot ethyl acetate/hexane to g.ve 451 mg (0.95 mmo 
64%) of Example 8 as a white solid. 

40 Melting point 137-139* C. 

IR (KBr): 3354.306U920.2849.1723.1636.1603.1526 cm" . 

methanol/methylene ch.oride) = 0.70. ammonium molybdate/ceric sulfate and UV. 

homogeneous. 
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Analysis Calc'd for C29H34N2O4: 


Found: 


C. 73.39; 
C. 73-16; 


H, 7.22; 
H, 7.20; 


N, 5.90 
N, 5.78 
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A. "-""""""nannic acid, methyl^ster sieve -dried methanol 

chromatography (Merck smca, 
ester A as a white solid- 



25 
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B . 3J 3*romo^^ oht WdriC h) in 50 mL sieve-dr^ 

^IT^rhodium on alumina catalyst (20% by *e.ght. Aldnch) a ^ ^ 

To a slurry of 9.84 g of was adde d a solution of 49.2 g (204 m i then 

minutes. The mixture was stirred 1 at 0 u ^ mL pQrtlons of m sodww ^ny c ^ 

a clear oil. 



35 



40 



45 



- ethyl acetate/hexane) to g.ve 60.3 g(16 



^^ n ;mo thv. e thvl>d,pheny IS ny.iu^^^_^ ^ ^ ^ ^ 

of 1.2-dibromoethane. The (20 . 5 mmol) of silyl ether 0 « M sily i ether was 

about a 20% portion of *e required 7^ .34 g ( ^ ^ cte^, the rem«n«ig y ^ 

started with continous heating , (70 *• fof M hours at 70' C. J* then the ^ y ^ ^ 

added in one portion. The reaction m.xture tetrahydrofu ran was added to 0 „ (20 . 5 

dilithium tetrachlorocuprate solution (Example s. 
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reaction temperature was maintained below 10 -C during the addition. The react.on nurture was stored for 
Taddit onal 2 hours, then partitioned between 240 mL of saturated aqueous ~ chlonde 
SJSnSw n.L ether. The organic layer was separated, washed with 100 mL o. bnne. dned (magnes.um 

S ^^S^Zr^^^^ coded to 0-C. was addeddropwise 20 m L o, 
Jones reaqent (26 M in Cr*<). The reaction mixture was stirred for 2 hours, and then the excess reagent 
was qu3ed ly add tion of 10 mL of isopropanol and stirred for an additional 30 m.nutes The resulting 
qree Irry was filtered through Ce.ite®. The filtrate was concentrated in vacuo , to g.ve a yellow o.L The o,l 
wi diSed in 150 mL of eLr. then washed with two 150-mL portions of 5% aqueous sod.um b,sulfate 
SutfrfoTowe^ by 50 mL of brine. The resulting solution of the crude acid was cooled to 0-C and treated 
2? excess e^rea! diazomethane (prepared from 25 g of N-methyl-N'-n.tro-N-n.trosoguanKJ.ne . After ,0 
m inums the excess diazomethane was quenched by the addition of glacial acetic = ac, and the , solution was 
Crated in vacuo to give an oil. The crude oi. was fiash-chromatographed (Merck s,l.ca. 100x250 mm. 
1 :9 ether/hexane) to give 4.86 g (9.29 mmol. 45%) of silyl ether E as a yellow o.l. 

F. 3-{[2-(Hydroxymethyl)phenyl]methyllbenzeneacetic acid , methyl ester 

To a solution of 4.86 g (9.29 mmol) of silyl ether E in 20 mL tetrahydrofurar , (dis tilled frorn i potassU,m 
henzoohenone) cooled to 0'C. was added dropwise over 15 m.nutes 10.2 mL (10.2 mmol. i 
SZK^^dSeH) of tetia-n-buty.ammonium fluoride solution. The reaction was sirred at room 
™aC foM6 hours then the mixture was partitioned between 100 mL ethyl acetate/125 mL water. The 
louSus la^r was separated and exacted with two 50-mL portions of ethyl acetate. The combmed e^yl 
aceSe layers we eld (magnesium su.fate) and concentrated in vacuo to g.ve a crude yellow o . The 
cruToi. was S-chroma Japhed (Merck silica. 50x200 mm. 1.2 ethyl acetate/hexane) to g,ve 1.65 g 
25 (5.81 mmol. 63%) of alcohol F as a clear oil. 

G. 3-[ (2-Carboxyphenyl)methyl]ben2eneacetic acid, methyl ester 

^Lrooanol The mixture was stirred for 30 minutes, then filtered through Cel.te®. The filtrate was 
bJweer 7TL 1 y aqueous hydrochloric acid/80 mL warm ethyl acetate; ^» JSTJ^ 
was separated and extracted with two 40-mL portions of ethyl acetate. The combined ethyl acetate layers 
weeTshed with 100 mL brine, dried (magnesium suifate) and concentrated m vacuo to Q£ 
Sge sofd The crude solid was Hash chromatographed (Merck silica. ^^I '^-lTc 
emyl acetate/hexane)) to give 1.64 g (5.49 mmol. 95%) of acid G as a be.ge sohd Melting po.nt 67 70 C. 

H . 3-[[2-[[[2-[(4-Cyclohexylbutyl)amino]^hyd^ 
40 benz enepropanoic acid, methyl ester 

To a solution of 820 mg (2.75 mmol) of acid G in 20 mL sieve^ried dimethylformamide (Burdick ; & 
Jackson) cooTd to 0 • C was added 765 mg (2.75 mmol) of L-serine amide hydroch.onde M from Exampfc 
5 mq (2 89 mmol 80%.) of 1 -hydroxy benzotriazole hydrate and 850 uL (6.1 mmol d. stilled from 
« calcTm hyd fdeToZethy.amine. The mixture was stirred 5 minutes a. 0'C then 553 mg 2.89 mmo) of 
* ?3d^^^^ hydrochloride (WSC , was added. 

warmed to room temperature and stirred for 16 hours then partitioned between 50 mL ethyl n ace,a ^" . 
rZueo U rhydlh?oric acid. The aqueous layer was separated and extracted w.th twc , 30-m jportc* of 
ethyl acetate. The combined ethyl acetate layers were washed with Nvo 100-mL V*™**"^™ 
so (magnesium sulfate) and concentrated in vacuo to give a crude solid The sol, ^^^S^ ) 
(Merck silica. 50x120 mm, methylene chloride load, ethyl acetate eluhon) to g.ve 970 mg (1 .86 mmoi. 
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of amide H as a white solid. 

,. 3-[[2-l4-[r ( 4-Cyclohexylbutyl^^ 

55 acid, methyl ester 

A solution of 958 mg (1.83 mmo.) of amide H. 721 mg (2.75 mmo., Aldrich) of 
610 U.L (3.48 mmo.) of diisopropy.ethy.amine in 12 mL sieve-dned aceton.tr.le (Burd.ck & JacksonyA m 
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frrprf at room temperature until homo- 

.ethylene c,oride *~ ^jS-^ ff^i 

geneous. To the react.on m.xture was added ^ ^ port n of 50 mg (0 ^ 

• Lotion was stirred at room was stirred a t room temperature for an jddjjnrt 

lriph eny.phosphine was 80 mL ethyl acetate/100 mL »tu^ sodjum b 

chromatographed (Merck s.lica 50x1 20 mm. 
(0 oxazolinelasapaleorangeo.1. anBnrooa „oic acid, methyl 

ester 
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mm. 1 :5 ethyl acetatemexane. then 1 .3 etftyi 
as a white solid 
Melting point 73-75 # C. 
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[[2 (4 f[(4-Cyclohexvlbutyl)am inolcarDonyij-^-^ jj . ^ 

a crud white solid. 



a crude wniw — - liri 

mmol. 89%) of Example 9 as a whtte solid. 

homogeneous. 



45 



50 



rnTly.i.rj.m-dforfeoHMNjO*- 


Found: 


C. 73.74; 
C, 73.79; 


H.7.43; N.5.73 
H.7.42; N.5.79 



fi amp ' e - „ n i u ,,2methyl-2-butenyl]benz^^ 
(Z^ajajl^^ X 

" A. 2 J>«^ — oruran( 2 5m L )wasadd 

tetrahydroturan (50 mL) 



A . zw****^ u ^ ran mL) was added 
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a^C. The suspension w 3S „^^^ 

JL IT**Z and « he mixture was filtered. The nitrate was concentrated under reduced pressure to 
obtain diol A (4.5 g. 78%) as a colorless oil. 
B. 2,3-Dimethyl-but-2-ene-l.4-diacetate 

. .. mi c n qo o mmnh ovridine (10 mL) in dichloromethane (25 mL) was treated 
A stirred solut.on of d.ol A (4.5 g. 38 .B mmol) M™™^ ' Q 2 100 mmol) . After 3 hours the 

with dimethylaminopyridine (122 rng. 1 ^^ 8 °£^ ' sulfate solution (4x). water, dried 

mixture was diluted with ether (200 mL) and washec ["^^^^^ on a silica ge , column 
(magnesium sulfate), filtered and concentrated. The residue was «iromaiog p a 
and eluted with 5-1 0% ethyl acetate in hexanes to obtam d,acetate B (4.85 g, 63 /o) as a colorless o,l. 

n , 7 „.n.rA^vme»hv.)-2-meth y l-2.butenvll.benzenepropanol. dimethy.thexy.sily! ether 

,, /ctr mo ?4 mmol) and catalytic iodine in anhydrous 
A suspension of magnesium tu "-ngs (576 mg 24 mm*) y } 

tetrahydrofuran (10 mL) was h ° a ^ 

panol.dimethylthexylsilyl ether was added to mtta to «e \ f °™*™ °l^™ in J e The mixture was 

was discharged, additiona. bromide (a tota. of 4 g, 12.16 mmol "» via cannula t0 a 

heated undlr reflux for 1 hour. ^ " (1 mL) in 

solution of diacetate B (1.8 g. 9 mmol) and a 0.1 M f^»°* fo 45 minutes and at 0'C for 1.5 hours 
tetrahydrofuran (10 mL, at -78' C. The mrxture was stir e J at ^^J^^ and water (50 mL>. 
quenched with saturated ammonium ^S^^J^S^^^ residue was chromatog- 
JS The ether extract was separated, dried MgSOO, .filtered and JJJ^JJ 4 jn hexanes t0 obtain 
raphed on a silica gel column and eluted with 1% and l.5/» etnyi ace» 
acetate/protected alcohol C (3.05 g. 81%) as a colorless oil. 

n. ( z^2-f3-(Hvdrox V methyl)-2-methyl-2.butenylVben zenepropanoic acid, methyl ester 

A so.ution of acetate/protected alcoho. C (3.05 g. 7.3 
0-5- C with a 2.67 M solution of Jones reagent in acetone (7 mL) After 30 s ^ ^dS^, isopropan ol 

(1.63 g. 73%) as a colorless oil. 

E. ( Z^-2-f3-(H V droxymethyl)-2-methyl-2-butenylhb en2enepropanoic acid, methyl ester 
Powdered potassium carbonate (276 mg. 2 mmol) was added to ■ 

so as an oil. 

F. (Z)-2-[3-Formyl-2-methyl-2-butenyllbenzenepropanoi c acid, methyl ester 

Abated manganese dioxide (1 g) was added to a ™ 

residual solid was washed with ether (25 mLbx). i ne nitrate w<k> 
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residual solid was washed with 
(780 mg, 78%) as an oil. 
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G fZ) -z-i3'i' a ' pu *y £ ' p 7 " c i\ n 

s^lltenzawop*™ * acid. -Ml* a34mm o„ 

and 12 . p-enio w J mifiutss, triethyla™ne (2.5 g. 25 »™l rtM<1 Th, 

^ h£,1«^ Id «~- - 

II" «a» •**> « 0- C to room Wta>« h><W ohloric Kid solution (50 mU. dnod 
mL2x>. TN, «M extract «» "*^,2 U ^ S a L,a» 9 »P«d on a 9« col^n 

Letate'to obtain diamide H (1 g. 78% from F). 

r ^^^^^ 

m mol, in «*• <» ^r.S^-^*" «" **' ""n T,£S£ » 

SSo»»|(n»^.9«l» i '»•» >e "° , * 0 "' 

* ? ■ , _ lino , / 430 ma 0.89 mmol) in dry 

Nick e, pero.de (350 mg) was added to a -J^TS'Si — an argon 
J£n. chloride (15 mL). The ^ *" * * in 250 mg portions every hour. A** 4 

atmosphere. Additional nickel perox.de (a total oM.iQ) *•» « a 3 M so)ulion of ^d ium 

She mixture was diluted with ethy. 1 M trisodium citrate solution (50 mL, 

bL.fite (50 mL). The ethyl ^."^in^frii^ sul,ate) ' ^ ^ ^TSfcJ in 
2x) and brine (50 mL). The organ. layer was dr. ed mag ^ ^ iMQ% ethyl acetate ,„ 

K * ^ ' 1 lU ' . to a stirred solution of 
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(157 mg, 81%) as a white solid 
Melting point 155-158* C. 
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Example 1 1 

2-f[2-[4-[[t2-(4-Chlofophenyl)ethyl]amino]carbonyl]-2-oxa2olylM-cyclohexenyl}methyl]benzenepropanoic 
acid 

A. 4,5,6,7-Tetrahydfo- 1 (3H)-isobenzofuranone 

To a stirred mixture of 4.5.6,7-Tetrahydro-l.3-isobenzofurandione (12.0 g. 78.9 mmol) in 200 mL of dry 
tetrahydrofuran under argon at 0"C was added sodium borohydride (4.48 g. 118 mmol). The mixture was 
stirred at 0' C for 5 5 hours and poured into a 400-mL ice-water mixture. The mixture was neutralized to pH 
7 by the addition of 16 N hydrochloric acid solution. The mixture was concentrated in vacuo to remove 
tetrahydrofuran. The mixture was then acidified to pH 1 by the addition of 1 N hydrochloric acd solution. 
The mixture was extracted with ether (3x400 mL) and then with dichloromethane (1x400 mL). The combined 
organic extracts were dried (magnesium sulfate), filtered and concentrated in vacuo to give 9 g (83%) of 

/5 lactone A. 

TLC: silica gel, 2% methanol/dichloromethane. 

R, 0.48. I 2 . 

B. 1- Cyclohexeoe-l ,2-dimethanol 

To a stirred mixture of lactone A (8.90 g, 64.5 mmol) in 200 mL of dry tetrahydrofuran under argon at 
0-C was adfced a 1.5 M solution of diisobutylaluminum hydride in toluene (107 mL. 161 mmol) over 15 
minutes. The mixture was stirred for 20 hours at room temperature and quenched slowly at. 0'C under 
araon with 30 mL of acetone. The mixture was diluted with 200 mL of acetone. To th.s well-stirred mixture 
was added slowly 140 g of 10:9 silica gel-water. The addition took 30 minutes on this scale. The mixture 
was stirred at room temperature for 30 minutes and the. solid was filtered off. The solid was rinsed with 
acetone (4x300 mL). The filtrate was concentrated in vacuo to give 9.15 g of diol B in a quantitative yield. 
TLC: silica gel, 2% methanol/dichloromethane. 
Ri 0.18, iodine. 

C. 2-[[[(l,1-Oimethylethyl)diphenylsilyl]oxy]methyl]-l-cyclohexene-l-methanol 

To a stirred mixture of 60% sodium hydride in mineral oil (12.5 g. 62.8 ™°^ a f ed hex *" e > 
100 mL of dry tetrahydrofuran under argon at 0' C was added a solution of diol B (9.10 g. 64.1 mmol over 
20 minutes. The mixture was heated at 50'C for one hour and then stirred at room temperature foi r 16 
hours To this stirred mixture at 0'C under argon was added diphenyl-t-butylsilyl chloride i^JmL 6AA 
mmol). The mixture was stirred at room temperature for 3 hours and quenched slowly with 20 mL ot 
saturated ammonium chloride solution. The mixture was concentrated in vacuo. The residue was 
partitioned between 200 mL of 1 N hydrochloric acid solution and ether (4x200 mL). The ether extracts were 
dried (magnesium sulfate), filtered and concentrated in vacuo. Purification was effected by flash , iromatog- 
raphy on 180 g of Merck silica gel 60 using 10:1 hexane-ether as eluant to give 13.2 g (54%) of silyl ether 
C. 

TLC: silica gel, 10:1 hexane-ether. R ( 0.20, h. 

p. 2-[[[(l.i-Dimethylethyl)diphenylsilyl]oxy)methyll-l-cyclohexene-l-methanol, acetate ester 

To a stirred mixture of silyl ether C (5.53 g. 14.6 mmol) in pyridine (3.53 mL. 43.7 mmol) at 0'C under 
argon was added acetic anhydride (2.06 mL. 21.8 mmol). The mixture was stirred at room temperatu e tor 
18 hours and diluted with 400 mL of ether. The mixture was washed with 1 N hydrochloric acd solution 
(3x100 mL). saturated sodium bicarbonate solution (2x100 mL) and brine (1x100 ml). The ether was dr.eo 
(magnesium sulfate), filtered and concentrated in vacuo to give 5.82 g (95%) of acetate D. 
TLC: silica gel, 4:1 hexane-ether. 
R, 0.47, iodine. 
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I. 2-[f2-CarboxyO-cyclohex en-i-yl]methyl]benzenepropanoic acid, methyl ester 

To a stirred mixture of aldehyde H (618 mg. 2.16 mmol) and 2-methyl-2-butene (10.8 mL, 102 mmol) m 
45 mL of f-butanol was added a solution of sodium chlorite (1.80 g, 19.9 mmol) and sodium dihydrogen 

s phosphate (1.8 g, 15.0 mmol) in 18 mL of water over 15 minutes. The mixture was stirred at room 
temperature for 19 hours and concentrated in vacuo. The residue was diluted with 40 mL of water and 
extracted with hexane (2x60 mL). The hexane extracts were dried (magnesium sulfate), filtered and 
concentrated in vacuo. This material was chromatographed on 34 g of Merck silica gel 60 using 0.5% 
acetic acid in 2% methanol/dichloromethane as eluant to give 544 mg (83%) of acid I. 

w TLC: silica gel, 1:1 hexane-ether. 
R, 0.28. iodine. 

J. 2-[[2-[[[2-[[2-(4-Chlorophenyl)ethyl]am^ 
methyl]benzenepropanoic acid, methyl ester 

J5 

To a stirred mixture of acid I (540 mg, 1.79 mmol), 1 -hydroxybenzotriazole hydrate (302 mg, 1,79 muol) 
and N-[2-(4-Chlorophenyl)ethyl]-L-serinamide hydrochloride (499 mg t 1.79 mmol) in 8 mL of dimethylfor- 
mamide was added in order triethylamine (0.75 mL, 5.36 mmol) and ethyl-3-(3-dimethylamino)- 
propyicarbodiimide hydrochloride salt (343 mg, 1.79 mmol). The mixture was stirred at room temperature 

20 for 75 hours and concentrated in vacuo. The residue was diluted with 200 mL of ethyl acetate. The mixture 
was washed with 0.2 N sodium hydroxide solution (3x30 mL), 1 N hydrochloric acid solution (3x30 mL), 
saturated Sodium bicarbonate solution (1x30 mL) and brine (1x50 mL). The ethyl acetate layer was dried 
(magnesium sulfate), filtered and concentrated in vacuo. Purification was effected by flash chromatography 
on 40 g Merck silica gel 60 using 2% methanol/dichloromethane as eluant to give 653 mg (69%) of amide 

25 J. 

TLC: silica gel, 4% methanol/dichloromethane. 
R f 0.42, iodine. 

K. 2-[[2-C4-[[[2-(4-Chlorophenyl)ethyl)amino]cafbonyl1-4,5-dihydro-2^xazolyl1-l<yclohexenyl]memylh 
30 benzenepropanoic acid, methyl ester 

To a stirred mixture of amide J (650 mg, 1.23 mmol) and triethylamine (0.34 mL, 2.47 mmol) in 30 mL 
of dry dichloromethane under argon at 0*C was added mesyl chloride (0.12 mL, 1.54 mmol). The mixture 
was stirred at 0 ' C for 30 minutes and at room temperature for 1 hour The mixture was concentrated in 
35 vacuo and diluted with 30 mL of acetone. To this mixture was added anhydrous potassium carbonate (1.19 
g, 8.64 mmol). The mixture was refluxed for 4 hours and cooled to room temperature. The solid was filtered 
off and rinsed with acetone (4x30 mL). The filtrate was concentrated in vacuo. This was chromatographed 
on 60 g of Merck silica gel 60 using 2% methanol/dichloromethane as eluant to give 594 mg (95%) of 
oxazoline K. 

40 TLC: silica gel, 4% methanol/dichloromethane 
R ( 0.52, iodine. 

L. 2"[[2"[4-[[[2'(4-Chlorophenyl)ethylfe^ 
acid, methyl ester 

45 

To a stirred mixture of oxazoline K (580 mg. 1.14 mmol) in 10 mL of dry dichloromethane was added 
nickel peroxide (1.16 g, 12.8 mmol). The mixture was stirred at room temperature for 2 hours, at which time 
more nickel peroxide (0.58 g, 0.64 mmol) was added. The mixture was stirred at room temperature for one 
hour and again nickel peroxide (0.29 g, 0.32 mmol) was added. The mixture was stirred at room 

so temperature for one hour and a final batch of nickel peroxide (0.29 g t 0.32 mmol) was added. The mixture 
was stirred at room temperature for another 1.5 hours and then diluted with 120 mL of ethyl acetate. The 
mixture was combined with 30 mL of 3 M sodium metabisulfite solution and 60 mL of 1 M sodium citrate 
solution. The aqueous layer was separated and extracted with ethyl acetate (3x120 mL). The combined 
ethyl acetate extracts were dried (magnesium sulfate), filtered and concentrated in vacuo. This material was 

55 chromatographed on 60 g of Merck silica gel 60 using 1:1 hexane-ether as eluant to give 330 mg (57%) of 
oxazole-ester L. 

TLC: silica gel. 2:1 hexane-ether 
Ri 0.38. iodine. 
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n 2-oxazoWH±£VS^^ 

^^y^sBSS^^ 

^ ^ l (240 ° r^iSSS 

r, 0.45, iodine. 
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A 2 -(2-l3«ett^^ \. stir _ bar was charge 

^_-„ .nntaining a magnet ' s*r ^ 



^fflflT^ ^opy^yj^^ , h 0 w g o. crushed 

1 -,-71 144.4, 143.7, W»« iihAnzovl 
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u . s ^amide . ~ <ar mmol) of n v ft g? 0 f n 
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L .s5F5Sa7Si3i l3 g (4 .6 mmol) of J " I* g7 mL o« N 

^ i 2 0 Q (46 mmo«) of compound ^^^nzctriazCe r**£ » unde r argon 

m a solution of 2.0 g ty ^ 0 \) of i n ( J° ' ide (Burdick & JacKsu ; , hlon de m a 

Ti o- was added 0.99 V,VdimemylaminopropylV3-eWc and a pnwj WortC acid 

obtain 2.33 g of «"p 
55 r-?4Tinet h v> acetate UV, cerium disullate. 



EP 0 536 713 A1 



C. N-[2-(4-Chlorophenvl)ethyl]-2-[2-[2-[3-[[dimethyl(1.1.2-trimethylpropyl1sil yl1o X ylpropyl]ben Z oyllphenvn. 
4,5-dihydro- 4-oxazolecarboxamide 

A stirred solution of 2.33 g of crude compound B in 25 mL of dry dichloromethane under argon was 
cooled to 0- 1 19 mL of triethylamine (0.87 g. 8.6 mmol). then 0.33 mL of methanesulfonW chloride (0.49 
o42 mmol) were added. After 40 minutes, the mixture was warmed to room temperature, and 30 mmutes 
rater it was evaporated. To the residue (crude mesylate of compound B) under argon was added 25 mL of 
acetone and 2 06 g of potassium carbonate (14.9 mmol). The mixture was refluxed for 4 hours. The solid 
was filtered off and rinsed with chloroform. The filtrate was evaporated and flash-chromatographed. eluting 
with 20% ethyl acetate in hexane to obtain 1.67 g (57% overall from compound A) of pure compound C as 
a thick oil Ri = 0 45 in 50% ethyl acetate in hexane, UV, cerium disulfate. 

NMR (67.8 MHz. CDC) *: 198.5. 171.5. 165.1. 144.0. 142.1. 137.1 136.5. 132.0. 131.7. 130.8. 129.9. 
129.4, 128.4. 125.4, 70.8. 69.0. 62.3. 40.1. 34.8. 34.3. 34.1. 30.3. 25.0, 20.3. 18.4. -3.5 

D. N -[2.(4-Chlorophenvl)ethyll-2-t2-[2-[3-rtdimethyl(1.1,2-trim ethvlpropyl]silylloxylpropylIben Z oyl]phenylH- 

oxazole carboxamide 

To a stirred suspension of 0.74 g (3.3 mmol) of cupric bromide in 8 mL of eWacetate < B "f * * 
Jackson) at room temperature under argon, was added 1.0 mL (1.0 g. 6.6 mmo.) of 1 .WiazabicyclofSAOh 
undone. The resulting dark mixture was stirred for 15 minutes before a solution o, ,.0 9 of compound 
cTg mmo.) in 8 mL of chloroform (Burdick & Jackson) was added. After 1 hour. 0.74 g of cupnc brom,de 
and 1 .0 .8^ia 2 abicyclo[5.4.0]undec-7-ene were added. After another 20taurs (Jin layer ^cbromatog- 
raphy showed almost compiete reaction). 0.74 g cupric bromide and U> mL ^'^^^i 
an* were added After 4 hours more, the reaction mixture was diluted with 50 mL ethyl acetate. This was 
Tathed w^ M mL o a 1:1 (vohvol) mixture of saturated aqueous ammonium chloride and concentrated 
rSous ammonia. Two extractions of the aqueous layer with 50 mL ethyl acetate ""J 
combined extracts were dried over magnesium sulfate and evaporated. Flash chromatography ( 10 /. to 
2u% ethyl acetate in hexane gradient) allowed isolation of 0.68 g (65%) of pure compound D as a wh,te 
solid Ri = 0.5 in 50% ethyl acetate in hexane. UV, cerium disulfate. 
% NMR (67.8 MHz, CDCb) 5: 197.8. 160.1. 159.9. 143.9. 141.0 140.8. 

131.2. 130.6. 130.3. 129.9. 129.0. 128.9. 128.6. 125.4. 124.8. 62.3. 40.0. 35.0. 34.5. 34.0. 30.6. 25.0. 20.3. 
18.4. -3.5 

E. 2-[2-[4-{[[2-(4-Chlorophenyl)ethyllaminolcarbonylh2-oxazolyl1ben2oyllbenze nepropanoicacid 

A solution of compound D (0.30 g. 0.48 mmol) in 3 mL of acetone was stirred under argon at CT V Jones 
reagent was added until the reaction mixture stayed orange. After one hour the reaction ^was «™Pjte *s 
indicated by thin layer chromatography. The excess of reagent was quenched with .sopropyh ateohoL The 
resulting mLre was concentrated to obtain a white and blue precipitete. To this was added 30mL ^ 
water, and extraction three times with 50 mL of ethy. acetate followed. The organic ^^ZSSTb 
washed with brine, and dried over magnesium sulfate. The mixture was filtered and ~ncentrated on a 
rotoevaporator. The residue was flash-chromatographed. e.uting with a 1:1 mixture of ethyl a^ate^xane 
to ootain an oil. This oil was crystallized from hexane/chloroform to obtain Example 12 as a white solid (0.20 
g. 84%). 

Melting point 58* -62* 

R, = 0.65 in 10% acetic acid in ethyl acetate. UV. cerium disulfate 
Example 13 

2-[[2-[4-[[(4-Cyclohexylbutyl)aminolcarbonyl]-2-oxa Z olyl]phenyl]carbonyl]benz enepropanoic acid 
A. 2-[2-[3-[[Dimethyl(1 .1 ,2-trimethylpropyl)silyl]oxy]propyllbenzoyl]benzoic acid 

To a mixture of crushed magnesium turnings (1.8 g. 74.04 mmol) and 10 mL tetrah ydrofuran (distilled 
from potassium/benzophenone) under argon at room temperature was added a solution ^<W^° 
from Example 5 (2.0 g, 5.6 mmol) in 1 mL distilled tetrahydrofuran with stirnng. The 
activated by addition of one drop of 1 ,2-dibromoethane (Aldrich). Bubbling was noted. An add,t,ona ' 8 f 9 ° e 
compound D from Example 5 (22.4 mmol) dissolved in 5 mL distilled tetrahyciroluran was added to the 
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was allowed to stir under argon until it haa retumeu 

bubbling ceased and the mixture became a .deep > green. te «rahydro.uran -as prepared 

A solution of phthalic anhydride (2.7 g. £ 4 mm0 » n ° The Grignard solution prepared above was 
and placed under argon, and then sfrred a 0 fo 5«* T B temperature and tnen st.rred 
added slowly by syringe. The resulting m.xture was altowed to . wa t was quenched 

S n g rr m ix?ure 9 was di.uted S the'organic .ayer was remove* 

by addition of 10% (aqueous) "V^^ac d (about 10 mL). ^ wefe combined and 

The remaining aqueous .ayer was gashed ££Z£™Z» resulting yellow oil was punfied by flash 
dried over sodium sulfate, filtered, and ™™ n ™™ e in hex ane gradient)) to g.ve 7.48 g of 

chromatography (silica. 1% acetic aod in (10^50 -J** rf an ^ yjeld based on phthahc 

compound A (92%, 6.88 g) in the form of a clear oil in s w aldehyde stain. 

^^■^-a^J^^STSX'iai.l. 132.2. 131.8. 131,. 130.5. 129.7. 
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To a solution of ,14 g of amine 

3.78 mmo... 0.92 equiv). 0.58 g of .'fT*?**^ (Burdick and Jackson), s^ng under 
methylmorpMine (0.47 g. 1.1 ^ '"^^ 

argon at room temperature, was added 880 mg or ^ anQther 150 mg of acid 
Sloride (4.6 mmol. 1.1 equiv). The m.xture ^ T^^J^ mixture was stirred overnight. The 

aT 92 % 138 mg. 0.33 mmol. 0.08 equiv) was added. 1Q0 mL , ^ waS hed twice w.th 

mire wis tnen diluted with ethyl acetate to an mL of 1 « «*■" 

white solid, in 80% yield. 
TLC (ethyl acetate): 

Rf = 0.40. p-anisaldehyde stain. 36 Q l30A l30 .4, 129.9. 129.4, 128.6, 

di hydro-4-oxazolecarboxamide 

A solution of 1.99 g of compound B (95%. 1.39 , ,91 ^^^^f^ 
3 equiv). and 0.83 mL of diisopropylethy.am.ne (U8 g u9-« « < room ternp8 rature. To ft.. 
an?about 5 mL of methylene chloride was P«P*f a £ J^J ^ The reaction mixture was 

mVxture was added 0.90 mL of carbon ^ cM ^^'^Z\^) sodium bicarbonate. The 
allowed to stir overnight. To the mixture was added about 25 mL ^ ^ e 

mire was extracted three times with -^^^ -ash chromatography (silica. 28% -M 

an 80% yield. 

TLC (25% ethyl acetate in hexane): 
™ R. = 0 22 p-anisaldehyde stain. 36 5 131 8 l31 .3, 131-1. 129.9, 129.5. 

^K2ttS*~~ »e. *.e. -a. *.o. ao., 

18.5, -3.4. 
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0 . N -(4-Cvc.ohexy.buty.)-2-t24 2 -f^ 
oxazo lecarboxamide 

390 mg of crude oxazole D. 

TLC (25% ethyl acetate in hexane): 

R, = 0.30. p-anisaldehyde stain. 136.1. 132.0. 131.8. 131.3, 

sj^ir^iss.^^*^- «* «•* »* ■* •* 26s - 

24.1, 20.3, 18.5, -3.4. 

A solution of 3S0 mg a- 3 , m^of 
under argon at 0' . Jones roagenl «as added unt.1 Mi »ac«on ^ „, me 0 , 

„*w. .as allowed » s», for , ^ ™ 5~ «™s 1ft 

This represents an overall 23% yield from compound C. 

TLC (20% acetone in toluene): 

R, = 0 33. UV. homogeneous, p-anisaldehyde stain. 

Tr (dichloromethane film): 3406. 3142. 3063. 2922. 2850. 1722. 1599 cm «. 

MS(CI): 503 (M + H)\ 



30 



35 



Analvsis calc'd for C 3 oH 3 4N 2 04 - 0.35 mol H 2 0: 


I C. 70.81; 
Found I C.71.00; 


H, 6.87; N, 5.51. 
H.7.31; j N.5.32. 
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Example 14 

a-ta-^ftta^^Chlorophenyl^thyllaminolcarbonyll-a-oxazo lyllPhenoxylbenzenepropanoicacid 

A. 2-l odobenzoic acid, benzyl ester 

"to a stirred mixture of 2-iodobenzoic acid (8.70 g. 35, , mmo.) and P^^'^^^^- 
mmol) in 100 mL of acetone was added benzyl « (5.00 9, 3'^^^ acetone (2x30 mL). 
room temperature for 23 hours and the sohd was filtered ^.^''f/^V^, e Lr and washed with 
The filtrate was concentrated in vacuo. The res.due was dissolved ,n 200 mL _of ether a 
saturated sodium bicarbonate solution (2x50 mL) and ^^^J^^SSL^^ 
(magnesium sulfate), filtered and concentrated in vacuo to g.ve 8.63 g (87/.) of benzyl 
TLC: silica gel, 2% methanol/dichloromethane 
R, 0.84, iodine. 

so B 3-( 2-Hydroxyphenyl)-2-propenoic acid, methyl ester 

To a stirred mixture of ortho-hydroxycinnamic acid (1 .00 g. 6.09 mmol) in .10 mL of ether and lOmL of 
methanol was added etheraTdTazomethane until the mixture aceUc 
room temperature for 15 minutes, and the ^^^^^^J^^^ This ethyl acetate 
55 acid. The mixture was concentrated in vacuo and diluted with 100 mL of ethyl acetate y ^ 

solution was washed with saturated sodium bicarbonate solution <J60 m U and^n" 6 ^ 
organic layer was dried (magnesium sulfate), filtered and concentrated ,n vacuo to g.ve g 
methyl ortho-hydroxycinnamate B. 



60 



EP 0 536 713 A1 



TLC: silica gel. 2% methanol/dichioromethane. 

R t 0.80. iodine. 

HlilS ■ ~ . mate R ,n 74 q 4 13 mmol) and anhydrous 

5 to a stirred mixture of beruoate A (1.67 g. 4* mn» £ on was added cupric oxide (0.82 
J^c^i"**™^*?£%^w for 9 l9 hours and coo.ec . to 

; mi mmol) The mixture was heated at i« o rinsed Wlth ethyl acetate 

J5 R, 0.60. iodine. 

/dv^o mL) The filtrate was concentrated tn Vd ^ uu desired acid D and some impure acia. 



20 



25 



30 R ( 0.32. iodine. memvlV 2*xoethyl*^^ 

E ^.r^r^^^ 

K a n 7fln rorooanoicac,d.melhyl^i , 37 

mm L° N !S. ( 4-Chlorophenyl)ethyl]-L-serinam,de, hY<^£"™ ^ y adde d e thyl-3-(3-dimethy.am,no) 
20 mi o dimethylformamide under argon at l^T^eZiZ was stirred at room temperature 
p^.caldiimide y hydroch.oride sa.t ^^^IZ Z 400 mL of ethyl acetate and washed 
f 0 M8 hours and concentrated in vacuo .The res d « aci(J solution (2x7 0 mL). saturated sodium 

° th 0.2 N sodium hydroxide solution 0.70 ' mL). . J^JJ^, >ayer was dried (magnes.um «M. 
Carbonate solution (1x70 mL) and *>^^^Z by flash chromatography on 36 g of MercK. 

S^o SSS^L=SS= - — » *• 525 m9 (74%) 0< am,de 

tS silica gel. 4% methanol/dichioromethane. 

45 R,a46 " i0d,ne ' „ • lc arbony.H5^y*^^ 

F 2-r 2 -r4-f[[2-(4-ChlP ^"h B nvhethvllam.nolcarbo nylh4,5a.ny 

acid, methyl ester 5 mL of dry 

~77^re7 mixture of amide E (520 mg. 0.99 mmol) ch T on de (0.096 mL. 

^romeS'ane was added - ^ "i"— ^ 1 ^oSS 

1 24 mmol). The mixture was st.rred at 0 C tor 0 rninu was added potassium 

las coventrated in vacuo and diluted with 10 ^ j^™ for 2 h0 urs and cooled to room 

fLnata (0 69 Q 4.96 mmol). The m.xture was refluxed una ° y The f|ltrate was concentrated m 

vacuo and chromatographed on 44 g of Merck 9 
to give 490 mg (98%) of oxazoline F. 
TLC: silica gel. 4% methanol/dichioromethane. 
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R, 0.78, iodine. 

G . ,, p ,^rrg^^ acid ' methyl es ' 



ter 



10 



is 



20 



25 



To a stirred mixture of cupric bromide (444 mg. 1.99 mmol) under argon a, room temperature m 4 mL 
nf Jh«l acetate was added 1 8-diazabicyclo [5.4.0]undec-7-ene (0.60 mL, 3.98 mmol). The m.xture was 
of ethyl acetate was added i .b-g y i oxazoline F (480 mg. 0.95 mmol) in 4 

m xture w TZn Sdef cupric bromide (222 mg. 1.00 mmol) and 1 .WiazabicyclotS 4.01undec-7-ene (0.30 
1 99 Lol) The mixture was stirred at room temperature for 8 hours, at wh.ch *me once more cupnc 
mL. 1.99 mmol). me mixture « rtia , ahicwc i 0 fs 4 01undec-7-ene (0.30 mL. 1.99 mmol) were added, 
bromide (222 mg. ZT^tm^Ze^ hours Ser batch of cupric bromide (222 mg. ,.00 
The mixture was st.rrea « room ■ - ^ 

was stirred at 

ssek- ,0.30 mL rsr-TJ^sr-S2 

TLC: silica gel. 2% methanot/dichloromethane 
R, 0.64, iodine. 

h p.r 2 .f4.rff2-(4-Chloro P henyl)ethyllamino1carbonyl1-2-ox a20lvl]phenoxy]ben 2 enepropanoicacid 

To a stirred mixture of oxazole G (260 mg, 0.52 mmol) under argon at room texture in 5 mL of 
freshly disced tetrahydrofuran and 1 mL of water was added lithium hydrox.de » * 

Merck silica gel 60 using 4% methanol/dichloromethane as eluant to g.ve 200 mg of acid. This > aod was 
SSil?«n 8 mL of 32 hexane-ethy. acetate at -5'C to give 190 mg (75%) of pure Example 14. as a 

35 solid. 

Melting point 127'-128-C. 

TLC- silica gel. 4% methanol/dichloromethane. 

^SETTl (6,5 MHz, COO) , 177.5. 160.9. 159, 155* ^ 
131.4. 131.0. 130.4, 130.1. 128.6. 128.1. 124.2. 123.2. 118.6, 118.4, 117.5, 40.3, 35.4, 34.4, 26.3. 

Example 15 

2-f3-f4-ff(4-Cyclohexylbutyl)amino)carbonylh2-oxazolyl]propyl] benzenepropanoicacid 

A. 2-( 4-Hydroxy • 1 -butyn- 1 -yQbenzaldehyde 

To a suspension of palladium chloride (11.0 mg. 0.618 mmol) and cuprous iodide ^ ch J°'^J 
43 5 mo 0 229 mmol) in triethvlamine (distilled from calcium hydride, 53 mL) was added "^"J* 
She^y P h^ phin^9 mg. 1.67 mmol,. 3-butyn-l-o. (8.0 mL. 106 mmol). and **"j£»^£2 
mL 88^ mmol). The mixture was refluxed for 7 hours. The mixture was cooled j, i Mates 
with ether (300 mL) and filtered. The pad was washed with ether (3 x 50 mL) and the comb ned m 
Sr. concentrated in vacuo to an oil: 16.1 g. -H NMRJ70 MHZ r """f^^'.' h 2 2 W 
(d, J = 7 Hz). 7.35-7.50 (m. 3 H). 3.0-4.0 (br s. 1 H). 3.85 (t. J = 6 Hz 2 H) 2.74 (t, Bl Hz .2 . ) 
<3 C NMR (complete decoupling. 67.8 MHz, deuteriochtoroform) 5 1 92.0. 135.7. 133.6, 133.2. 127.9, 
126.6. 94.5.77.9.60.6, 23.7. 
R, (silica. 50% ethyl acetate/hexanes) 0.31 . 
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B 2 . ( 4-Hydrox y -1-butyn-i-vl)benzeneprop-2-enoic aci d, methyl ester 

A solufion - aldehyde A in tetrahydrofuran.OO 
(29 .5 g. 88 mmo.) was stirred at ^e^re « then 4 L of 75 % ether/hexanes. 

and chromatographed (silica, flash -100 mm | ^;^°'!! °J an oi| . 

,oad compound dissolved in benzene) to yield I 17 0 g (84%) of an o I ^ ^ ^ ^ ^ 1 H) 

'H NMR (270 MHz. deuteriochloroform) S 8.1 8 (d, J - J8 Hz. ^ ^ 3 ^ ^ ^ g , H) 2J5 (t _ j 
7 23-7.26 (m. 2 H). 6.47 (d, J = 16 Hz, 1 H). d.B/ vi. J 

= 6. Hz, 2 H); deu terioch!oroform) i 167.4. 142.9. 135.3. 132.5. 129.5. 127.8. 

OC NMR (complete decoupling. 67.8 MHz. oeutenocnio.u 
125.8, 124.3. 118.6. 93.6. 79.4. 60.8. 51.5. 23.7; 
R, (silica. 50% ethyl acetate/hexanes) 0.31 . 

c 2-(4-Hydroxybutvl)benzenepropa noic acid, methyl ester 

A solution of unsaturated a.coho,ester B ^^^^^S^ ^ Z 
paHadium on carbon (700 mg) under argorv The , jjjr. was rep ^ ^ 

pump/purge cycles), and *e fixture was s^ ho w£ ^ concentrated „ vacuo . The residue 
the pad was rinsed with methanol (20 mL). The com °'"° a ' * was tnen concentrated in vacuo. 

,o was'taKen up in ether ^£Sl£^> » 7." (s. 4 H). 3.64 (m. 5 H). 

An oil (7.j> g. 98%) was obtonrt. <H NMR (2 70 MHz. a ^ decoupling. 67.8 MHz, 

2.91-2.95 (m. 2 H). 2.54-2.63 (m. 5 I rf). £21 ^ ^ ^ 621> 51 . 4 , 35 .0. 32.3. 32.0. 27.4. 27.1. 
deuteriochloroform) i 173.3. 140.0. 137.8. 129.1. 128.5. 126.2. 

2S D 2-r2-(Methoxycarbonyl)ethyl]benze nebutanoicacid 

TcaO, solution of alcohol C (0.500 g. -^^^^ 
Jones Reagent (2.67 M, 6 mL. contains 1 JJJJ«-*J ZceLt* in vacuo. The residue was 
for 30 minutes, quenched with 2-propanol (10 mL) and men co was ^ extracted 

30 partitioned between methylene chloride (75 mL) ^^^J^Zm with sodium chloride (haif- 
with methylene chloride (2 x 25 mL). The ^T^TSTS^ cranio .ayers were dried (sodium 
saturated. 50 mL. confining 0.5 g sod-urn J£JS ether (100 mL) and was washed (water 

sulfate) and concentrated in vacuo. The residual oil was taken up I ^ (sodium sulfate) 

25 mL containing 0.5 g sodium ^^J^^^) was obtained: <H NMR (270 MHz. 
3S and concentrated in vacuo. A transparent colorless o.i (J« 9. ' 

deuteriochloroform) * 7.13 (s. 4 H). 3.65 (br . 3 y***^'^ 173 .1. 138.8. 137.9. 129.1. 128.6. 
K NMR (complete decoupling. 67.8 MHz. deutenochloroform) 4 178.9. 



126.1.51.3. 34.9. 33.2, 31.4, 27.2. 25.6. 
R, (silica. 20% methanol/chloroform) 0.54. 
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acid, methyl ester 

5.0 mmol) was added triethylam.ne (0.70 mL 5.0 ™"^V£ ' 50 mmol) . T he reaction was 
hydrochloride (956 mg. 5.0 mmol). and l-hj*««gj ^^J^^ ^ o, M W .^dmel^ 
stirred for 2 hours and was then d.luted with ether 20 « m « ■J^aJ sodium chloride). The combined 
50 mL of water, 50 mL of 0.5 M sodium carbon^ 50 ^ resultant ge i was 

organic layers were dried (magnesium suWa e) and i concentrat eo 

chromatographed (f.ash, silica 50 mm f^^^f^TiL 3 H 3.66 (s. 3 H). 3.17-3.25 (m. 
<H NMR (270 MHz. deuteriochloroform) S 7.04-7.23 <m. b n>. o.ou- » 

2H2.9 -2.97 (m. 2 H), 2.55-2.68 (m. 4 H). 2.30-2.36 (m, VJ- °f^J ^ ^ 139 .0. 138.0. 129.2. 

'nMR (complete decoupling. 67.8 MHz, ™ 29 .5. 21 A. 26.6. 26.5. 26.2. 

128.7. 126.4. 126.3. 63.0. 54.2. 51.5. 39.5. 37.4, 36.9. 35.7, 35.U. 



55 24.0. 

R, (silica, ethyl acetate) 0.24. 
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F. 2-[3<4-[{(4-Cyclohexylbutyl) a minolcarbonyl)-4.5-dihvdro-2-oxazotyl]p fopyl1ben 2 enepropanoicacid. meihy, 
ester 

Carbon tetrachloride (1.2 mL, 12 mmol) was added to a solution of ester E (944 mg. 1.99 mmol). 
triethylamine (0 83 mL. 5.97 mmol) and tripheny.phosphine (1.56 g. 5.97 mmol) in aceton.tnle (50 mL). The 
TacIoTZ stirred Tfor 3 hours, diluted with ethyl acetate (250 mL) and washed (50 mL saturated sodium 
chloride containing 5 mL of water. 50 mL of saturated sodium chloride). The combmed organic layers were 
dried (magnesium sulfate) and concentrated in vacuo. The residue was chromatography (flash, silica. 50 
mm dia.. 70% ethyl acetate/hexanes) to yield an oil (778 mg 86%): 

'H NMR (270 MHz. deuteriochloroform) i 7.15 (s. 4 H). 6.57 (br m. 1 H). 4.37-4^61 (m 3 H) 3*8 (s 3 H). 
319-3^28 (m. 2 H). 2.94-3.00 (m. 2 H), 2.57-2.73 (m. 4 H). 2.36-2.41 (m. 2 H), 1.89-1.97 (m. 2 H). 0.82-,.68 
(m,'l7H). 

R, (silica, ethyl acetate) 0.38. 

G. 2-t3-[4-[[(4-Cyclohexylbutyl)amino]carbonylh2-oxa20ly npropyl1ben Z enepropanoic acid, methyl ester 

A mixture of oxazoline F (340 mg. 0.745 mmol) and nickel peroxide/Celite (1.22 mmol oxidant/g 4.9 g> 
in benzene 20 ml) was refluxed for 1 hour The reaction was cooled to room tempera ure and filtered The 
oa^wS washed w th benzene (50 mL) and the combined filtrates were concentrated ,n vacuo to o* (220 
Snld This materJ was combined with materia, from a ^^^J^J^^Z 
was chromatographed (silica, flash. 25 mm dia.. 30% ethyl acetate/hexanes) to y.eld 302 mg (54/.) of an 

SI' NMR (90 MHz. deuteriochloroform) i 8.08 (s. 1 H). 7.15 (s. 4 H). 6.84-7.15 (m. 1 H). 3.68 (s. 3 H). 3.29- 
3.44 (m. 2 H), 2.50-3.06 (m. 8 H), 1.10-2.15 (m. 19 H): 

■3 C NMR (complete decoupling. 22.5 MHz. deuteriochloroform) 5 173. 1. 1*1. IMA l^ 38 * 13W - 
136.2. 129.3. 128.8. 126.5. 51.5. 39.0. 37.4. 37.0. 35.1. 33.2. 31.6. 29.9. 27.8. 27.4. 26.6. 26.2. 24.1. 
R, (silica, ethyl acetate) 0.71. 

H. 2-f3-f4-[[(4-Cyclohexylbutyl)amino]carbonyl1-2-oxazolyl]propy llbenzenepropanoicacid 

To a solution of ester G (427 mg. 0.94 mmol) in metirano. (10 mL) was added 
(4 mL) and then sufficient methylene chloride to yield a homogeneous solution ^^J^uTSTJS 
tirred for 4 hours and then concentrated in vacuo to remove the organic solvents. The residue was taken 
p in methylene ch.oride (30 mL) and was acidified with 1 N hydrochlonc 

chloride layer was separated and the aqueous layer was further extracted w,th methylene , chloride (3 x io 
mU The combined organic layers were dried (sodium sulfate) and concentrated m vacuo The oil was 
chlaogrSned (silica' fiash. 15 mm dia.. 50% ethy, acetatemexanes then ethyl 
which crystallized when swirled with hexanes. The chromatography column was flushed I wrth 5% 
methanoVmethylene ch.oride to recover the remainder of the product. ™£^£?££Z 
dissolved in ethyl acetate (5 mL) and were filtered through a 0.45 m Gelman acrod.sk CR tilterjhe f..tra 
was concentrated and the solid was recrystallized from ethy. acetate/hexanes 

mg (67%) of a white powder. A small second crop was obtained from the mother liquors. For the first crop. 

TSSfS ^ 0 u te C rioch.oro,orm) d 9.79 (br s. 1 H, 8.71 (s. 1 H). 7,6 (s. 5 H). 3.08-3.42 (m. 2 H). 
2.64-3.08 (m. 8 H), 0.88-2.13 (m, 19 H). ' </M « i-inq 1359 

•3 C NMR (complete decoupling, 22.5 MHz. deuteriochloroform) d 177.0. 164.4. ^9. 141.0. 138.9. 135.9. 
1293 1289 126 6 39.2, 37.5, 37.0. 35.1. 33.3. 31.7. 29.8. 27.9. 27.6. 27.3. 26.6. 26.3. 24.1. 
IR^KBr) 3414- ( s . 3129 m). 3103 (m), 3064 (m), 3030 (m). 3019 (m). 2923 (vs) 2861 W U7 (J 1 51 <£ 
1603 (s), 1521 (m), 1492 (w). 1448 (w). 1382 (w). 1377 (w). 1314 (w). 1294 (w) 1213 (w). 1 WW' 
(w) 1105 (w), 933 (w). 827 (w). 755 (w) cm-; LRMS (CI. CH 2 Cfe/NH3 DEP. pos. ion spectrum) m/z (rel. mt) 
442 (28). 441 (100). 398 (19). 397 (18). 393 (16). 242 (14). 201 (17). 156 (15). 
R, (silica, ethyl acetate) 0.39. 





Anal, calc'd for C2 2 H3 G N 2 0*0.12 H 2 0: 


55 




C. 70.54; 


H. 8.25; 


N. 6.33. 




Found: 


C, 70.55; 


H, 8.35; 


N, 6.30. 
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Example 16 



• , rr 5 r4-rt[2-(4-Chlorophenyl)ethyl]amino}- 
Hgnzenepr "p*Tioic acid . 



, 0 a (ZV4-[(Benzyl toxv1-2-buten-1 -ol 



^^^^ . ^ ^ see eg s . Hagishita and , Seno. C^em^Bu, 

Preparation of compound A is known « the art. See. e.g.. 
37 (1989), 327. 



»5 



(5 93 g) as a colorless oil. 

a, 15 mmol) and a Q.i m sq.u minutes and at 0 C tor <: nuu j er was 

impurities. 

colorless oil. 

tor a tr\L\ was added dropwise to 

a stirred solution of compound 0 (1 g. 3 09 ™m 
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etheral solution of osmium tetroxide (0.25 g/4 mL of ether) was added. After stirring overnight, the osmate 
ester was decomposed by addition of an aqueous sodium metabisulfite solutton (15 mL). After 15 minutes, 
fhe mixture was diluted with ethyl acetate (75 mL) and water (50 mL). The ethyl acetate extract was 
separated dried (magnesium sulfate), filtered and concentrated. The residue was chromatographed on a 
silica gel column and eluted with 10-30% ethyl acetate in hexanes to obtain the title compound (980 mg. 
89%). 

F. ( cis ) -2- [ [ 5- ( Benzyloxymethyl ) -1 , 3 -dioxolan- 
4-yl] methyl ]benzenepropanoic acid, methyl 
ester . 

A solution of compound E (1.07 g. 3 mmol). N-bromosuccinimide (1.07 g. 6 mmol) in dry dimethylsul- 
foxide (20 mL) was heated to 58«C. After 8 hours additional N-bromosuccin.mide (1.07 g. 6 mmol) i was 
ad'ed. Se fixture was heated for additional 16 hours cooled and di.uted with ethyl acetate ^ 100 mL) and 
water (100 mL). The ethyl acetate extract was separated, dried (magnesium sulfate) filtered anc con- 
ilted The crude oil was dissolved in methanol (25 mL) and treated with acetyl cMor.de (1 mL). After 3 
SU2r com temperature, methanol was removed under reduced pressure. The res.due was dissolved in 
Tyl ace^e (75 mL) and washed with satd. NaHCO, solution (50 mL). dried (magnesium 8u«ate^..tered 
2 f concerted. The residue was chromatographed on a silica gel column and eluted with 10-30% ethyl 
acetate in'hexanes to obtain the title compound (800 mg. 72%) as a colorless oil. 

G. 2-[[5-(Hydroxymethyl)-1.3-dioxolan-4-yl]methyl]-benzenepropan oic acid, methyl ester 

PaUadium hydroxide on charcoal (160 mg. 20% w/w) was added to a stirred so. ution of , comPO"ndF 
(800 mg. 2.96 mmol) in ethyl acetate (30 mL). The reaction flask was equipped w,th a hydrogen- ted 
Soon v a three-way stopcock. Air inside the flask was removed under reduced pressure and ,t was filled 
^Z^n uJ'ue balloon. This operation was repeated thrice. Alter 3 hours the baltoon was removed 
Ind anSus magnesium sulfate was added to the reaction mixture. It was filtered and residual ^ohds 
were washed with ether (three times). The filtrate was concentrated to obtain the tit.e compound (580 mg. 
96%) as an oil. 

H. 2 -f[5-Carboxy-l.3-dioxolan-4-yllmethyl1ben2enepropanoic acid, methyl ester 

A 2 67 M solution of Jones reagent in water (1 mL) was added to a stirred solution of compound G (170 
mg 0.61 mmol) in acetone (10 mL) at 0-5'C. The mixture was stirred at 0-5'C for one hour and then at 
^temperature for 4 hours. Excess Jones reagent was destroyed by addition of **«*»^^ 
was diluted with ethyl acetate (50 mL) and water (30 mL). The ethyl acetate layer was separated ^n the 
aqueous, .ayer was extracted with ethyl acetate (30 mL). The ethyl acetate extracts were combined, dned 
(magnesium sulfate), filtered and concentrated to obtain the title compound (160 mg. 90/«) as an o«. 



I . cis-2-[ [5-[ [ [2- [ [2-(4-Chlorophenyl)ethyl]- 
45 amino ] -1- ( hydroxymethyl ) - 2 -oxoethyl ] amino ] - 
carbonyl ] -1 , 3-dioxolan-4-yl ] methyl Jbenzene- 
propanoic acid, methyl ester 



50 



55 



A solution of compound H (430 mg crude. 1.46 mmol). N-hydroxybenztr-azole (0.56 g .4.5 mmol and 
(2 -o-ch.orophen y .ethy.amido)-S-serine hydrochloride (0.558 g. 2 mmol) in d^ethylformarrnd^ [Z^es t 
stirred at 0-5 • C. After 5 minutes, triethylamine (1 .7 mL. 12 mmol) was added dropwise^ After 30 ™^i 
<3^imethylaminopropyl)-3-ethyl carbodiimide hydrochloride (0.63 g. 3.3 mmol) was added. The m '™ * N 
S at 0-C to room temperature for 24 hours di.uted with ethyl acetate (150 mL) and ^ wash «hrth 1JJ 
aqueous hydrochloric acid solution (50 mL. 2x). water (50 mL). dried (magnesium sulfa** 
concentrated. The residue was chromatographed on a silica gel column and «^ * ^ 
followed by 2-5% methanol in ethyl acetate to obtain the title compound (0.58 g, 77%) as a mixture 



I 
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TO 



IS 



diastereomers. 

j cis-2- [ [5- [4- [ [ [2- (4-Chlorophenyl ) ethyl ]- 
amino ] -carbonyl ] -4 , s-dihydro-2-oxazolyl ] - 
1 , 3 -dioxolan-4-yl ] methyl ] -benzenepropanoic 
a ^id, methyl ester ■ ■ 

m^a i« a birred solution of compound I (580 mg. 1.12 
Tripheny.phosphine (0.98 9 . 3.69 £Z (660 uL 3.78 mmo.) was added. 

.0,01) in acetonitrile (25 mL). After a few ^J^J^STL stirred for 24 hours diluted w.th ethyl 
Addition of carbon tetrachloride (U2 solution (50 mL) and brine (50 mL). The 

Crptata (150 mL) and washed with saturated s 0 *"™ 01 ™ rated Tne residue was chromatographed 

light yellow oil- 

K ( cis )-2- [ [5- [4- [ [ [2-(4-Chlorophenyl )ethyl] - 
' ' a^o]-carbonyl]-2-oxazolyl]-l,3-dioxolan- 
4-yl]methyl]-benzenepropanoic acid, methyl 
ester . — . ■ 

Nicke , pero.de (500 m 9 ) was added to a 
me thy,ene ch.oride (20 mL, The in 500 mg portions every houn After 6 

atmosphere. Additional nickel perox.de (a total of 3 g wa h & pjjd of anhydr0 us 

h^urs the mixture was diluted with ethyl acetate < 00 mL and «, ^ ^ ^ 

magnesium sulfate. Residua, solids were washed w,th ethyl ace ^ ^ ^ ^ ^ ^ 
ST 1 rrn^r2»;eVfrom diaLe ,) as a colorless o. 
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acetate in nexanes iu * 

A solution of lithium hydroxide (82 mg. 2 ^*^/J^£ 9 '!£ S-MSS w^Suted 
compound K (110 mg. 0.22 mmo.) h , distil "flg^Jl'S A soluti0 n (20 mL). The ethyl acetate 
ethyl acetate (50 mL) and w ^ under reduced pressure and in vacuo to 

:r :s^^ 16 - ~ 51%) as a whi,e so,id - Me * n9 

point 123-1 28 -C. 



45 Example 17 



so 



( + ) -( 5R- trans )-2- [ [5- [4- [ [ [2-( 4-Chlorophenyl ) - 
ethyl ] amino ] carbonyl ] -2-oxazolyl ] -1 , 3 -dioxolan-4- 
fl] methyl] benzene propanoic acid 
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acetate (150 mL) and filtered through Celite®. The pad was washed with more ethyl acetate. The filtrate was 
washed J2 « (200 mL). dried (magnesium sulfate) and freed of solvent m vacuo. The rema,n,ng brown 
Twas palCdissolved in ethane-. (50 mL). cooled in an ice bath, and treated w.th sod.um borohydnde ( 
950 Tmg 25 2 1). The reaction appeared complete by TLC in 5 minutes. The reaction was quenched 
with TaturaS Tmonium chloride solution and the product was extracted into ethyl acetate (3 x 100 mL). 
tZ ZTl Zlcts were dried (magnesium sulfate) and freed of so.vent m vacuo. The rema.n.ng 
^L^^tS^ chromatography on silica gel (150 g. Merck), eluting non-polar .mpunt.es w.th 20 % 
ST^rSS and then^eluting the desired trans alcohol with ethy, ^^^^ 
alcohol A as a colorless oil (1.765 g, 39 %). TLC: R, = 0.52. silica gel. ethyl acetate.hexane (1.1). UV and 
cerium disulfate. 

B. (E') -4-(Benzyloxy)-2-butenyl acetate 

A stirred solution of alcohol A (1.765 g, 9.9 mmol). and pyridine (2.0 mL. Burdick and Jackson) in 

a 97 %) as a colorless oil. which was characterized by NMR. 

TLC: R, = 0.52. silica gel. 20 % ethyl acetate in hexane. UV & cenum disulfate. 

c <E ).2-[4-{Benzyloxy)-2-butenyl)benzenepropan-1-ol. dimethylthexylsilyl ether 

Tl) were added and the layers were separated. The organic layer was dried «<*^j££ 
22 concentrated. The residue was chromatography a silica gel column ( a M-ck) 
and eluted with 1-2% ethyl acetate in hexane to obtain silyl ether C (3.16 g. 75/.). wn.cn 

TLC N |R% 0.33. silica gel. 5% ethyl acetate in hexane. UV and cerium disulfate. 

D. (EV2-[4- (Benzyloxy)-2-butenyl]benzenepropanoicacid 

A solution of silyl ether C (3.165 g.7.227 mmol) in acetone (25 mL) was treated dropwise atM-Cj# 
a 2mZ£^*~ -agent in acetone (5 mL). After 1 hour, the mixture was warm* I to room 
temperature and stirred for an additional 3 hours. Excess Jones reagent was *^ Jjj"^ 
sooroDanol (5 mL) The mixture was diluted with water (50 mL) and extracted w.th ethyl acetate (2 !> m u 
ISTSIX acetate extracts were combined, dried (magnesium sulfate), filtered and concentrated m 
vacuo to obtain acid D as a yellow oil. 

E. (E )-2-[4-(Benzyloxy)-2-butenyl]benzenepropanoic acid, methyl ester 

The acid D was dissolved in methanol (20 mL). cooled to 0-5 • C and acetyl chloride (1 mL) was ^added 
dropwise. The mixture was warmed to room temperature and stirred or ^ ^^'^ 
concentrated in vacuo and the residue was chromatographed on a silica gel column 60 g. Merck) t.u 
JhTa^% ethyl acetate in hexane afforded ester E (1.46 g. 62% yield from sriy ether C) as airless 
of whS was characterised by NMR spectra. TLC: R, = 0.53. silica gel. 20% ethy. acetate ,n hexane. UV 
and cerium disulfate. 
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is 



(S a^,- 2 -C4-<Ben, y lo W )-2.3-«Uhydroxy- 
,]2?T— ^"canoic .acid^ethyl 

/7 ^ mU was added dropwise 

trans-Z-KS^Benzylo^ethyD-l-S-alo^an- 
^IT»thrl]b«MMprop«noic add, methyl 
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30 



• ^ m -*ft a 7 75 mmol. 2 eq.) in dry 
. # Him F (1 387 a 3.87 mmol), N-bromosucc.nirntde y- additional N- 

H trans--2- [ [5- (Hydroxymethyl ) -1 , 3-dioxolan-4- 

y l]methyl]benzenepropanoic acid, methyl 

ester . 

as an oil. 

j tr«i.-2-[[5-C«*oxi-1.3- diojMl,in - 4 -f ] " ^ 

^^v^n^ropano ic acid, met hyj^ester 

A ,67 M solution o, .ones rea^t ^^^1^^^ 
a.cohol H (740 mg. 2.64 mmol) in acetone f ^les reagent was destroyed by addifon °* foP^" 0 
and men at room temperature tor 4 hour, E* s ^ ^ ^ ^ The ethyl aceta te layer was 

( 4 mL). The mixture was diluted w.th ethyl acetate ( 
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w 



seoarated and the aqueous layer was reextracted with ethyl acetate (60 mL). The ethyl acetate extracts 
Ze combed. drie d (magnesium sulfate), filtered and concentrated to obta,n acd-ester I (762 mg. 98%) 
as an oil. which was characterized by NMR spectra and used without pur.Hcat.on. 

J. trans- 2- [ [ 5- [ [ [2- [ [2- (4-Chlorophenyl )- 

ethyl ] amino ] -1- ( hydroxymethyl ) -2-oxoethyl ] - 
amino ] carbony 1 ] -1 , 3 -dioxolan-4-yl ] methyl ] - 
benzenepropanoic acid, methyl ester, fast 

moving isomer (FMI) . 

K. trans- 2- [ [ 5- [ [ [2- [ [2- (4-Chlorophenyl )- 

ethyl ] amino ] - 1- ( hydroxymethyl ) -2-oxoethyl ] - 
amino] carbony 1 ] -1 , 3 -dioxolan-4-yl] methyl ] - 
benzenepropanoic acid, methyl ester, slow 
moving isomer ( SMI ) , . 

A sotuln of acid-ester I (760mg. 2.58 mmol). N-hydroxybenztriazole (436 mg 3.23 mmoU V25 i eg) and 
( 2/croSeny le thy.amido)-S-se ri ne hydrochloride (865 mg. 3.1 mmol. 1 .2 eq in I ec ) 

mi Burdick and Jackson) was stirred at 0-5 "C. After 5 minutes, tnethyl amine (0.9 mL. 6.46 mmol. 2.5 eq) 
Is added dropwise After 30 minutes. l-O-dimethylaminopropyD-S-ethyl carbodiimide hydrochloride (6 7 
f 9 ? mmo . TS'ea) was added The mixture was allowed to warm to room temperature and storred for 
^oTCrl^ ^6^m ethyl acetate (160 mL, and washed with 1 * 
SJKVSfi and water (60 mL), dried (magnesium ^^S^SZ T^SZ* 
The residue was chromatographed on a silica gel column t* 5 ^*'*^^™*^ product was 
dichloromethane to give some of the faster mov.ng isomer (238 mg) and the res ot P™° u 

™^=^^^^ 

35 acetate. UV and cerium disulfate. 

Rotations: J: [afo = -8.0 * (c = 1 .3. methanol) 
K: [a] D - -13.2' (c = 1.0, methanol) 
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( + ) -trans- 2 - [ [ 5- [4- [ [ [ 2 - ( 4-Chlorophenyl ) - 
ethyl ] amino ] carbonyl ] -4 , 5-dihydro-2-oxazolyl ] - 
1 , 3 -dioxol an-4-yl ] methyl ] benzenepropanoic 
acid, methyl ester , . 



Thphenylphosphine (0.68 g. 2.59 mmoi. 3.3 eq) was added to a stirred so ut™ of '"J^j 4 ^ * 
0.786 mmol) In acetonitrile (20 mL). After a few min. K"**"?**^^ 
was added. Dropwise addition of dry carbon tetrachloride (1.0 mL) followed. The mixture ^j*^ 

so hours diluted with ethyl acetate (100 mL) and washed with •^,^ , ^^^ ( SSa 
and brine (50 mL). The organic extract was dried (magnesium sulfate . filtered an [ c ™™« a ™£ etone in 
The residue was chromatographed on a silica gel column (50 g. Merck) elutmg w,th 15 / ^ acett, 
toluene to give (378 mg). contaminated with tripheny.phosphine ^J^^Z^S^ 
cold ether. The solid removed by filtration was triphenylphosphine T^^JS*^^ *, = 0.6. 

55 in vacuo to give oxazoline L (261 mg. 66%). which was charactenzed by NMR spectra. TLO. h, 
silica gel. 5% methanol in dichloromethane. UV and cerium disulfate. 
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15 



M. ( + )-trans-2- [ [5- [4- [ [ [2-<4-Chlorophenyl )- 

ethyl ] amino ] carbonyl ] -2-oxazolyl ] -1 , 3- 
dioxolan-4-yl]methyl]benzenepropanoic acid, 

methyl ester ■ 

Nicte , peroxide .SO mg) was added ^^^^^^ 
mm ol) in dry methylene chloride ^^^^J^i in 100-200 mg portions over a s,x- 
atmosphere. Additional nickel perox.de (a to an of (W> mg ^ tempefature ovemight . The 

hour period. The reaction was nearly ^P'^^^JJJU through a magnesium sulfate pad.. The 
Sure was then diluted with et hy. acetate ,£0 „ ° onC entrated and the residue was 
solids were washed with ethy acetate (4x20 ^ 20-50% acetate ^ io o^, 

chromatographed on a silica gel column (20 ^ c J acterize d by NMR spectra. 

K raTtCS^^ uv and cerium disu,,ate - • 



20 



N. 



( + ) - < SR- trans) -2- [ [5- [4- [ [ [2- < 4-Chloro- 
phenyl ) ethyl ] amino ] carbonyl] -2-oxazolyl] - 
l,3-dioxolan-4-yl]methyl]benzenepropanoic 



acid 



5 . io mu was added to a stirred solution of 

A solution of lithium hydroxide (82 mg. 2 mmol) in wa er ^ m ^ 6 5 hours , the mixture was diluted 
ExampS 17 (98 mg. 0,96 mmo.) in dolled (20 mL, and brine (20 mL). The 

rift ethyl acetate (50 mL) and ^^J^S^i and concentrated in vacuo to obta,n a 

" S STJ»^5^ 1 7 OS m, 8S % ) as a white solid. 

Melting point 111-115* 

C[afa= +21.9* (c =0.6. methanol). 

35 Example 18 

<-)-trans)-2- [ [5- [4- [ [ [2-<4-Chlorophenyl)ethyl]- 
amino ] carbonyl ] -2-oxazolyl] -1 . 3-dioxolan-4-yl ] - 

methvllbenzenepropa noic acid 

A trans -2- [ [5- [4- [ [ [2- ( 4-Chlorophenyl )ethyl ] - 

amino ] -carbonyl] -4, 5-dihydro-2-oxazolyl ] -1 . 
3-dioxolan-4-yl]methyl]-benzenepropanoxc 

acid, methvl ester . — 

AAart to a stirred solution of isomer K from 
Triphenylphosphine (588 mg. 2.24 mmol M eq) w*^ adde ^.N^Jiisopropylethylarnine 
Exampte 17 (352 mg. 0.679 mmol « -crton** 0J ^ ™° cafbon telrachl oride (0.8 mL) followed. The 
M00 ul. 2.29 mmol. 3.4 eq) was added. D'°P" IS ° a f ~ ^ mL) ^ wash ed with saturated sod.um 
S« was stirred for 2 hours, di.utedw.tn ^'^^^ drie d (magnesium sulfate), filtered 
Carbonate solution (50 mL) and brine silica gel column (50 g. Merck), elut-ng 

and concentrated in vacuo. ™° ™« u °™<ZeTSZ7 contaminated with tripheny. phosph.ne ox,de. 
with 8-15 % acetone in toluene to give oxazol.ne A (33U mg,. 
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B . ( - ) -trans -2 - [ [ 5- [ 4- [ [ [ 2 - ( 4-Chloropheny 1 ) - 
ethyl ] amino ] -carbony 1 ] -2 -oxazoly 1 ] - 1 , 3 - 
dioxolan-4-yl ] methyl ] benzenepropanoic acid , 
methyl ester 

Nickel peroxide (250 mg) was added to a stirred solution of oxazoline A (390 mg) in dry methylene 
chloride (7 mL). The mixture was stirred at room temperature under an argon atmosphere. Additional nickel 
peroxide {a total of 800 mg) was added in 100-200 mg portions over a six-hour period. The reaction was 
nearly complete and was left stirring at room temperature overnight. The mixture was then diluted with ethyl 
acetate (30 mL) and filtered through a magnesium sulfate pad. The solids were washed with ethyl acetate 
(5x20 mL). The filtrate was concentrated and the residue was chromatographed on a silica gel column (20 
g, Merck), eluting with 20-40% ethyl acetate in hexane to obtain ester B (111 mg. 33% overall yield from K 
in Example 17) as a colorless oil, characterized by NMR spectra. 
TLC: Ri - 0.35, silica gel, ethyl acetate:hexane (1:1). UV and cerium disulfate. 

C . ( - ) - trans ) -2 - [ [ 5- [4- [ [ [ 2- ( 4-Chlorophenyl ) - 
ethyl ] amino ] carbonyl ] -2-oxazolyl ] -1 , 3- 
dioxolan-4-yl ] methyl ]benzenepropanoic 
acid, 

A solution of lithium hydroxide (82 mg. 2 mmol) in water (2 mL) was added to a stirred solution of ester 
B (111 mg. 0.22 mmol) in distilled tetrahydrofuran (6 mL). After 7 hours, the mixture was diluted with ethyl 
acetate (50 mL) and washed with 1 N hydrochloric acid solution (20 mL) and brine (20 mL). The ethyl 
acetate extract layer was dried (magnesium sulfate), filtered and concentrated in vacuo to obtain a solid 
which was triturated with ether to give Example 18 (97 mg, 91%) as a white solid. 
Melting poiunt: 1 11-1 18* C. 
[a] 0 = -18.9* (c = 0.55. methanol). 

35 Example 19 

(2a,4a,5a)-2-[[5-[4-[[[2-(4-CT^ 
benzenepropanoic acid 

40 A. 2-(2-Hydroxymethyl)phenylethan-1-ol 

A solution of homophthalic anhydride (6.21 g, 38.3 mmol) in dry tetrahydrofuran (100 mL) was added 
dropwise to a stirred suspension of lithium aluminum hydride (2.18 g. 57.5 mmol) in tetrahydrofuran (60 mL) 
at 0*C. The suspension was stirred at 0'C to room temperature overnight. Excess lithium aluminum 
hydride was destroyed by careful addition of freshly prepared saturated sodium sulfate solution in water. 
Addition was continued until all inorganics were precipitated as white solids. Anhydrous magnesium sulfate 
was added and the mixture was filtered. The filtrate was concentrated under reduced pressure and the 
residual oil was chromatographed on a silica gel column. Elution with 20-75% ethyl acetate in hexanes 
afforded diol A (3.05 g. 52%) as an oil. 

B. 2-[2-(Hydroxymethyl)phenyl]thexylsilyloxyethane 

A solution of diol A (13.39 g, 88.1 mmol) in tetrahydrofuran (120 mL) was added dropwise to a stirred 
suspension of sodium hydride (2.33 g, 96.9 mmol) in tetrahydrofuran (250 mL). cooled at 0-5 *C in an ice- 
water bath. After addition the mixture was warmed to room temperature and stirred for 30 min. It was cooled 
to 0-5 *C and dimethylthexylsilyl chloride (20.47 g, 114.5 mmol) was added dropwise. After stirring 
overnight, excess sodium hydride was destroyed by addition of 5% aqueous sodium bicarbonate solution. 
The white precipitate was filtered and the layers were separated. The aqueous layer was extracted with 
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■ m sulfate) filtered and concentrated. 
TTT^sTg 50.25 mm*) «> a*** » ' mMU „ «, «* 

sOT^&s'rr^^ss 1 ---- - 6 ,908a ' 

solids were washed with etner. 

_ i^.iacc nil 
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30 



99%) as a colorless oil. 
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F . was added dropwiS e to a 

j«\ ac an oil. 



OI1U uiw ■ 

g 100% crude) as an oti. 

^ r. 17 53 a 13.43 mml) '» i*" 10 ™ |30 °. ' .. cml 6 hours at 

chromatographed on a silica ge 
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H (4.44 g, 79%) as an oil. 

I. 2-[2- [(3-f-Butyldimethylsilyloxy)propyl]ben2ene]acetaldehycle 

5 Pyridinium dichromate (6.0 g. 15.91 mmol) was added to a stirred suspension of alcohol H (4.44 g. 
10 61 mmol) and Celite® (6 g) in dichloromethane (90 mL). After overnight, the m.xture was diluted wth 
ether (200 mL) and filtered through anhydrous magnesium sulfate. Residual solids were washed with ether 
(three times). The filtrate was concentrated under reduced pressure and the residual oU was chromatog- 
laphed on a silica gel column. Elution with 2-5% ethyl acetate in hexanes afforded aldehyde I (2.53 g. 

ro 57%). 

J. 4-f2-[(3-f-Butyldimethylsilyloxy)propyllbenzenehZ-but-2-en oic acid, methyl ester 

A 0 67 M solution of potassium hexamethyldisilazane (1.67 mL, 1 mmol) in toluene was added dropwise 
to a stirred solution of bis(2.2.2-trifluoroethyl)(methoxycarbonylmethyl)phosphonate (318 mg 1 mmol) and 
4 710 i?i6^exaoxacyc.ooctadecane (1.32 g. 5 mmol) in tetrahydrofuran (20 mL) at -78'C. A solute of 
aldehyde . (416 mg. 1 mmol) in tetrahydrofuran (3 mL) was added. The mixture was stirred at -78 -C for 
one hour and then quenched with saturated aqueous ammonium chloride idubon. The mixture ^diluted 
w?th water and extracted with ether (three times). The ether extract was dried (sod.um sulfate). fiUered and 
c^ZeTrlTwte oi. was chromatographed on a silica gel column and eluted with 2-4% ethy. acetate 
in hexanes ,to obtain olefin ester J (300 mg. 64%). 

K, 4-[2-[(3-f-Butyldimethylsilyloxy)propylIbenzene-2.3-dihydroxybu tanoic acid, methyl ester 

A solution of N-methylmorpholine-N-oxide (300 mg. 2.54 mmol) in water (2 mL) was added K » a ' Stirred 
solution of olefin ester J (750 mg. 1.59 mmol) in tetrahydrofuran (10 mL). A few drops of -J**^/*"" 
S osmium tetroxide (0.25 g in 4 mL of ether) was added. After 24 hou* tddttnjri g££ 
osmium tetroxide (4 drops) was added and the mixture was stirred for an additional 24 hours. A saturated 
1™Z Sodium metabisulfite (20 mL, was added and stirred for 10 minute, ^J^^SXS 
ethvl acetate and the layers were separated. The aqueous layer was extracted with ethyl acetate (twice^ 
T?e comSne ethyl acetate extracts were dried (magnesium suttate). filtered and concentrated **m*» 
was chromatographed on a silica ge. column and eluted with 20-50% ethy. acetate in hexanes to obtain d.o. 
K (590 mg. 74%). 

L . (2o,4a.Sa)-2-[5-[4-Carbomethoxy-2-methyl-1.3-dioxolan-4-vl1methyl1benzene butanol. t-butyldiphenylsilyl 
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A solution of diol K (590 mg. 1.16 mmol) in dry toluene (4 mL) was treated w.th acetaldehyde (0.65 ^mL 
11.65 mmol) and cata.ytic ^to.uenesu.fonic acid at O'C. After 48 hours, the «^«^»" 
acetate (60 mL) and washed with 5% aqueous sodium bicarbonate solution. The ethyl acetate extrac was 
dried (magnesium sulfate), filtered and concentrated. The residue was chromatographed on a s.l,ca gel 
column and eluted with 20% ethyl acetate in hexanes to obtain dioxolane L (420 mg. 69*). 

M. (2a.4a.5a)-2-[5-[4-Carboxy-2-methyl-l ,3-dioxolan-4-yl]methyl]ben Z enebutanol, t -butvldiphenylsilyl ether 

A solution of lithium hydroxide (100 mg. 2.39 mmol) in water (4 mL) was added to a stirred solution of 
dioxolane L (400 mg. 0.75 mmol) in disti.led tetrahydrofuran (16 mL). 

acidified with 1 N hydrochloric acid solution to pH 7 at 0' C and extracted w„h ethy. ^J^ f ^ d 
The ethyl acetate extracts were combined, washed with brine, dried (magnesium sulfate), filtered an 
so concentrated under reduced pressure to obtain acid M (380 mg. 100%). 

N. (2 g .4a.5a)-N-(4-Chlorophenyl)ethyl]-N-2-([5-[[2-[2-[[(1.1-dime thylethyl)-diphenyl silylfcxylethyllphenyl]: 
methyl]-2-methyl-1,3-dioxolan-4-yllcarbonyl]-L-serinamide 

ss A solution of acid M (380 mg. 0.73 mmol). N-hydroxybenztriazole (150 mg 1 •» ^ ^ 

ch.oro P henylethy.amido)-S-serine hydrochloride (300 mg, 1.09 mmol) .n ^ethy.formarnide C 0 mL) 
stirred at 0-5«C. After a few minutes, triethyl amine (510 m.. 3.65 mmol) was added dropwis* Atter 
minutes. 1-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (210 mg. 1.09 mmol) was aoae . 
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-4-1 with ethyl acetate and washed with 1 
- . ft -r to room temperature overnight, dilutee w, , was 
The mixture was stirred at u ^ « Qflturate d sodium bicarbonate sowuon. 

a silica gel 

N aqueous hydrochloric ^^^"^ncertralBd. The residue was cjomatograp'i ^ 
dri ed (magnesium suHate). ««- ^Vano. in dich.oromethane to obtan d.am.de N (380 
column and eluted with 2 /• ana * 

d iastereomers.70%>. 5 . dihyd ro-2-oxazolyjl^^ 

» ^2H5-[4-[U2-(4^^^ 

0 <2a.4ci,5a)-2-[[5 jljl^ " ■ y , cilY , ftt her 

?^±^^^ , t n o« diamide N (380 mg. 0.51 

Tri phen,phosphi„e(400mg^ 
mmo l) in acetonitrile (7.5 mL). Ate a e ^^ U {o|lowed . T he mixture was st,red f* ^ hours d 
adde d. Addition -^^^ » -i"- ^Tate^ 3 

silica gel column and elutea wiui u. 

r, zzz sets ssf- -* - -* ,wl — 

residue w» chromatography loo • «»» 

a (^eifi^ 

. « m n wastreateddropwise withal 
, •, I other P (109 mg. 0.15 mmol) in tetrahydro uran (3 m ^ , ^ ^ mjxture 

A solution ot silyl ether P (10» mg tetra hydrofuran (1 mL) at 0-5 C. «wr » 

M soMion of tetra-n-butylammon.um ^ brine (50 rol) and water £ "Jj^S* on . 

h^n^eneoropanoic acid dro pwise at 0-5 *C with a 

A solution o« aicoho, Q (52 mg. 0.11 ^*J~£ f^l^cess Jones reagent was destroy* 
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Melting point 171-175* C. 
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Example 20 



[2tt.4tt t 5a(Z)]-642-(2-Ch)orophenyQ^ 



hexenoic acid 
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A. 2-Allyl-4-(benzyloxy)-3-hydroxy'1-butanol and 

B. 3-Atlyl-4-(benzyloxy)-3-hydroxy-1-butanol 

A solution of 4-benzyloxy-2,3-epoxy-1-butanol (6.28 g. 32.37 mmol) in anhydrous tetrahydrofuran (75 
mL) was added dropwise at -40°C over a period of 45 minutes, to a 2 M solution of allyl magnesium 
chloride (48.5 mL, 97 mmol) and tetrahydrofuran (50 mL). The solution was stirred at -40°C for 1 hour, 
warmed to 0*C and quenched by addition of aqueous ammonium chloride solution. The tetrahydrofuran 
layer was separated and the aqueous layer was extracted with ethyl acetate (three times). The combined 
organic extract was dried (magnesium sulfate), filtered and concentrated to obtain a mixture of compounds 
A and B. 

C. (5a,6 a)-5-Allyl-6-(benzyloxymethyl)-2 ( 2-dimethyl-1,3-dioxane 

2.2-Dimethoxypropane (12 mL, 97 mmol) was added with stirring to a solution of crude diols A and B. 
catalytic p-toluenesulfonic acid in acetone (50 mL). The mixture was stirred at room temperature overnight, 
diluted witri ether and washed with aqueous sodium bicarbonate solution (twice). The organic extract was 
dried (magnesium sulfate), filtered and concentrated. The crude oil was chromatographed on a silica gel 
column and eluted with 2-10% ethyl acetate in hexanes to obtain dioxane C (5.85 g. 65% overall yield from 
4-benzyloxy-2.3-epoxy-1-butanoi) as a colorless oil. 

D. (5a.6tt)-6-(Ben2yloxymethyl)-5-(2 ( 3-dihydroxypropyl)-2,2-dimethyl-1,3-dioxane 

A solution of dioxane C (4.3 g, 15.58 mmol) in tetrahydrofuran (75 mL) was treated dropwise with an 
aqueous solution of 4-morpholine-N-oxide (2.73 g, 23.37 mmol in 10 mL water) and catalytic osmium 
tetroxide. After 24 hours, the mixture was treated with saturated sodium bisulfite solution (50 mL) and ethyl 
acetate (100 mL). The ethyl acetate extract was separated and the aqueous layer was extracted with ethyl 
acetate (twice). The combined extract was dried (magnesium sulfate), filtered and concentrated to obtain 
crude diol D (4.27 g, 88%) as an oil. 

E. (5a, 6a)-6-(Benzyloxymethyl)-5-(formylmethyl)-2.2-dimethyl-1.3-dioxane 

A solution of crude diol D (4.27 g, 13.77 mmol) in methanol (100 mL) was treated dropwise at 0-5 *C 
with a solution of sodium periodate (3.68 g. 17.22 mmol) in water (30 mL). After 1 hour, the precipitated 
solids were filtered and washed with ether. The filtrate was washed with aqueous sodium bicarbonate 
solution (twice) and brine. The aqueous extracts were combined and extracted with ether (twice). The 
combined ether extracts was dried (magnesium sulfate), filtered and concentrated. The crude oil was 
chromatographed on a silica gel column and eluted with 5-20% ethyl acetate in hexanes to obtain aldehyde 
E (3.25 g. 85%) as an oil. 

F. (Sa^hS^FormylmethyQ-e-thydroxymethyl^^-dimethyl-l^-dioxane 

Palladium hydroxide (650 mg, 20% w/w) was added with stirring to a solution of aldehyde E (3.25 g. 
11.69 mmol) in ethyl acetate (100 mL). The flask was equipped with a hydrogen-filled balloon via a three- 
way stopcock. Air inside the flask was evacuated under reduced pressure and was then filled with hydrogen 
from the balloon. This operation was repeated thrice. After 3 hours, the balloon was removed and the 
reaction mixture was filtered through a pad of anhydrous potassium carbonate. Solids were washed with 
ethyl acetate (three times). The combined filtrate was concentrated to obtain crude dioxane F (1.98 g. 90%) 
as an oil. 



55 



76 



EP 0 536 713 A1 

G.£:S5=tS±fie^^ T^TT** in dfy 

A suspension o, ca-V^ 
tetrahydrofuran (150 »"« ^ ^ ^L-orange suspension was «"<?J^Z L sW™™ 
(35 .2 mL 63.36 mmo at jn telrahydrofuran ^£^3on of water (150 mL). 

solution of d.oxane F (1.98 9-^ and was then quenched i oy The 

was stirred at 0-C J^SSt?*. ao,eous. "^t^^^ at WC 

The organic layer was se P ar<uo H 4 . 5 by addition of 0.5 N nyarocn.u rf 

^eci ley. «- «f £££ 1 L,„ «» W« >™^£!Z£L«m ('* 

™ isrrjs—- — s ess ^s- *-— : 

(magnesium sulfate). "' ier ° , ed in an ice-water bath ana ireai " riiazomet hane was removed 

90 mL) and filtered. The f Itrate was coo ^ 3Q m was chrom atog- 

51 %) as a colorless oil. ri imethvM ,3-dioxane 
. tfiethvlamine (2.B rnu ^ ^ 
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■ - . . (2 r mL 20 mmol) and 4 

and washed with 5% aqueous so ^ extract was dried < ma 9 ne * acetate 

in hexanes to obtain s.lyl ether-ester ' " rR . <mftth0 xvcarbon y .)-2-pentenylV1.3- 

t fctaMSfiSsea!^^ 

dioxane ° 
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uwvoiiw ^ mL) was treated with 2* 

A solution of ^ -er-e- J ^ 
cworobenzaldehyde (580 4 mm* andc^ y ^ ^ ^^^liln-^ 

ch,orophenyl compound ' 

SJ^ibtjS"..* lv5 , 5(me thoxyc^^ 

. r, s.fZieaH^CWorppheny^ 

J - 7~ZZZ***n* (8 mD was treated dropw.se -tt 



o ■ i 'iln.l f? (? rhlnrnp^"Y'M-"- nv "' WT ' ' ; , h . , 

2 a .Sa(Z).6a] K t* E^T dro pwise with a 1 

«h i ,S87 mo 098 mmol) in telrahydrofuran (8 mL) , was tre ^ 
«l,h « 2.67 M »MW. o! Jenes "«"*™ kw, j„.s tease" M ?°'™ ' layer 
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l [2c sail) n, ,i n i r r ™~^™»-*-™-^ c *^^ 

aminolca7ta^ >dioxaf^^ memyl ester 

, . m mr. rmde 0 9 mmol). N-hydroxybenzotriazole (375 mg, 2.25 mmol) and 

A solution of acid-ester K Vf^™^* ™ 0 * J .„ dim ethylformamide (20 mL) was 

<^yclohe*y1but^^ mmol) was added d ropwise. After 25 minutes, 

stirred at 0-5' C for 5 minutes. Tnett.ylam.nc M»0 "J- "™ > 2 8 mmol) was adde d. The mixture 
l- ( 3-dimeth y .aminoprop y .)-3-ethyl carbide 2ST3SS S % acetate (50 mL) and washed with 1 
was stirred at 0'C to room temper^ e for 18 ^ «JJ £ sodium bicarbonate ^ (50 

N aqueous hydrochloric ac.d solution 50 ^^jfO mL). 5 J conC entrated. The residue was 
mL). The ethyl acetate extract was dned acetate in hexanes to obtain diamide 

chromatographed on a silica gel column and eluted v,,th 20-75 /o emy. ac 
L (340 mg, a mixture of diastereomers contaminated with an unknown UV active pro > 

di oxan-5-yl]-4-hexenoic acid, methyl ester 

« « c aHriftd with stirrinq to a solution of diamide L (340 mg, 

Triphenylphosphine (301 mg. 1.15 . N N^diisopropylethy. amine (220 ml. 1.26 
about 0.57 mmol) in acetomtr.le (6 mL) Atter .^^^^j^J^ was stirred for 8 hours. 

overall yield from 11) as a mixture of diastereomers. 

M ^,P.^Ch to r 0 ohenv^^ .3-dioxan-S-y.). 

4-hexenoic acid, methyl ester 

Nicke. peroxide (127 mg) was added with stirring to a ^^J™Z?™ J^on 
dry methylene chloride (3 mL). The mixtune "^^^J^ZZ^^ Hour. After 
atmosphere. Additional nickel perox.de (a total of 927 mg) was with a 3 W solution of sodium 

8.5 hours, the mixture was diluted with ethyl acetate (75 '^Jj^^^ium citrate solution (2x 50 

obtain additional ester N (20 mg). 

n p- ^ ^-fi-r^-Chlorophenyl^^^ .S-dioxan-S-y.j: 

4-hexenoic acid 

solid (30 mg) which was washed with ether (5 mL) ana anea 
69.9% yield). 

39.7, 38.1. 38.0. 37.5. 34.2. 33.8. 30.3. 27.1. 26.8. 24.7, 23.8. 23.1. 
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Example 21 
methyl]benzenepropanoic aod 

— ,• (CAR a 289 mmol) in anhydrous 

A solution of 2-(2-methylphenylH.4-dimethyl-2-oxa20l.ne _ (*• 9 on of ^^ty, | ilh ium in hexanes 

tetrahydro fu Z (75 mL) at 0-C was treated ' ?J £ g^utes. cooled to -40'C in a dry 
MO 3 mL. 25.8 mmoi). The bright red so.ut.on (2 g . ,0.3 mmol) in tetrahydrofuran (10 

2. ace one bath and a solution of 4-benzyloxy-2.3-epoxy 1 butano. t g o| 1 hour an(J was 

mU wafaSded A ft er i hour at -40'C. the mixture ;« e tl yd rofu?an layer was separated and the 
quenched with aqueous ammonium ch.or.de ^ f u ^"J h ^) ^e extracts were combined, dried 
^"eous layer was extracted with ethyl ^ 

B 4J Benzy*^^ 

with acetyl phloride (3.2 mL). After 5 rmnutes. *e« bath was re ^ ^ p 

rixVe'hours. The -c^on m. x ture ~ with 5-60% ethy. acetate in hexanes to 

c .^^^ 605 
Catalytic amount o, .toluenesuKonic acid ^wTs^ 

^^^^ 

A solutio n of dioxane ester C (1 .85 g, 4.82 mmo,) In 
«t,rrl at 0-5-C to a suspension of lithium alum,nu ^ hyd " d ; h i^j; r e was stirred at room temperature 
ITXi «• - C00 ' in9 ^ronTn^ter Tath aTd ^aTed dropwise with a seated 

overniqht The reaction mixture was cooled on an . Da precipitated as white granular 

°a ue" fs sodium sulfate solution. Addition was ^nued n* * salts^ J ^ ^ ^ 
solids. Anhydrous magnesium sul,at %^^ was chromatographed on a sthca gel 

rirS^S--- -ho, 0 n -33 , ™> as a co,or,ess o,. 

Pyridi nium dichromate (2.9 g. 7, mmol) -^^^^-2^-^" 

mmol) and Celite (2.9 g) in dichloromethane (35 mUjhe m x ^ ^ ethy , ac ^ t 

Tcetate (100 mL) and fi.terec 1^,^^^^^. ™ered and concentrated to obtam 
The filtrate was washed with water (tw.ce). dned (magna 
aldehyde E (1.3 g crude) as an oil. 

, ^v^-dimethyM^io^^ 
fi n ^2-fr6-(Benzyloxymet hvlV2.2-dimetnyi- ,o 

~~ dded to a stirred solution of aldehyde E 

M ethy.(tripheny.phosphoridiny.)acetate £3< ^9 J ovemigW , concentrated and chromatog- 

(1 . 3 g . 3.67 mmol) in methanol (50 mL). The m xtu e was st ^ ^ concentrat , on aff0 rded 
raohed on a silica gel column. Elut.on w.th 10-20/. etny. 
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70 



benzyl ether-ester F (1.26 g. 80% overall from) as a colorless oil. 

ft ^wP.r, fi .mvdroxvme«hvl)-2,2.c.imethv.-l ,3-dioxan-S.y.lmethynbenzenepropanoic acid, methyl ester 

h,,/-« a i /9nn mo 20% w/w) was added to a stirred solution of ether-ester F 
Palladium hydrox.de on ch ^VaZ?T^ea^ flask was equipped with a hydrogen-.il.ed balloon 
(1.42 g. 3.46 mmol) .n ethyl acetate (50 mL). The reacUon flask q 

via three-way stopcock. Air ins.de the flask i"*™™^ th9 balloon was removed and 

hydrogen from the baHoon Th.s ^^^^^^T^^ ** solids were 

anhydrous magnesium sulfate was added to the reaction ™xiure. 
washed with e*er. The filtrate was concentrated to obtain alcohol-ester G (970 mg. 87/o) 

h ,^. ? .rf6-(r-Buw.^^^^ 3Cid - 
methyl ester 

, ■ k . r in n 4 04 mmol) in dichloromethane (20 mL) was treated with 

,s A solution of alcohol-ester G (1.3 g 4 04 mmoi) in . ac b ^ |di he lchlorosilane 

triethylamine (2.8 mL. 20 ™°\^ im * h * ,a ^^^^ aqueous 
(2 b. 7 mmo.). After 16 hours the - 2S Tmagnesium su.fate). filtered and 

sodium bicarbonate solution (100 mL The _rthar extact «J» fluted with hexanes. followed 
concentrated. The residue was chromatographed on a s, ica igei column a f-butyldiphenyl- 
by 2% and 5% ethyl acetate in hexanes to obtain silyl ether-ester H (3.6 g. containing routyioipne y 

silanol) as/a colorless oil. 

,. (2a.5a.6a)-2.([2-(2-Chlor OD henvl)-6-(f-but y ldi ohenvlsilyloxymethylH.3^ioxan-5-yllmethylh 

benz enepropanoic acid, methyl ester 

A solution of ether-ester H (3.6 g. about 4.04 mmo.) in dry toluene <" mgw- ^tuTwas 
chlorobenzaldehyde (4.5 mL. 31.2 mmo.) and catalytic V**?^ 

diluted with ether (100 mL) and washed with 5% aqueous sodium on a 

extract was dried (magnesium sulfate), filtered and concentrated The ^due ^ omajog P 
silica gel column and eluted with hexanes. followed by 2% and 5/. ethyl acetate 
cWorophenyf compound I (3.51 g. contained f-butyldipheny.silano.) a a co.or.ess o... 

... ^jtoitmaa*^ 

yl ester 

"ATolution of compound I (3.51 g. about 4.04 mmo.) in dry ^^iT^Z 
at 0-5-C with a 1 M solution of tetra-n-butylammonium fluoride (6 J^^"^ extrac « 
mixture was diluted with ether (125 mL) and washed with water 

was dried (magnesium sulfate), filtered and concentrated. The residue was chrom »W™ * |d 
column and eluted with 10-50% ethyl acetate in hexanes to obtain alcohol-ester J (1.35 g. 81 /. overall y 
from alcohol-ester G). 

K. (2a . 5o .6a)-2-[[6-Carbox y -2-(2-ch. 0 ro P henyl)-l.3-dioxan-5 -vl1meth y l1benzenepro P anoic acid, methyl ester 

A solution of a.coho.-ester J (207 mg. 0.5 mmol) in acetone (6 mL) was treated dropwis* , * 0-5 - C wUh 
a 2.67* l.ution of Jones reagent in acetone (1 mL>. After ^^^!^*^^ 
added, and the mixture was stirred at 0-5' C for 1 dLed with ethyl 

Jones reagent was destroyed by addition of isopropanol at 0-5 ^^JT^^^ water (25 m L). 
acetate (75 mL) and water (50 mL). The ethy. acetate ^^^^ ^ grated with 
dried (magnesium sulfate), filtered and concentrated. The sem.-sohd rendu . was 
ether/hexanes mixture (1:4. 15 mL) to obtain acid-ester K (140 mg. 65%) as a wh.te solid. 
L [&, 5c 6 a (S) 1-2-rf2-(2-Chlorophenyl)-6- [a2-[(4-cyclohexylbutyl)amino)-1-(hydroxy methyl)-2-oxoeth yl] : 
aminolca7bonylI-l.3-dioxan-5-yl1methyl)benzenepropanoic ac id, methyl ester 

A solution of acid-ester K (130 mg. 0.3 mmol), ^f^^^ 
cyc.ohexylbutylamido)-S-serine hydrochloride (250 mg. 0.87 *J2^T 2 minutes 1-(3- 
stirred at 0-5' C for 5 minutes. Triethylamine (560 ul. 4 mmol) was added dropw.se. After 25 minute 
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added The mixture was 

.tirrad at O'C to room temperature » sato rated sodium bicarbonate » ch romatographed 
nt was adosd » a sl " re ' 1 . ,opn ul 1.26 im«« «•» 
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— ~ 7_ „ , serrea soluton of oxazow M (MO W 

^mylene eWorld. (4 mL). Tft. "»*» » , WM ^ „ so f^/Mr ol sodium oisoim. 

•itraet was dried («»>•»«" „ ^ yield). 

r . ^-aassa - - - - ~ 

1287. 127.6. 127.4. 127.0. iuu. . 
24.7. 
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• o rr* rrr2-{4-Chlorophenyl)ethyl]amino]-- 
cis-2-[[4-[l[2 {4c 3 . d ioxan-5-yl]methyl]- 
carbonyl]-2-oxazolyl] i,j « 

*^»n eP rop*™ ic acid - 
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filled balloon via three-way stopcock. Air inside the flask was removed under reduced pressure and it was 
ed wW hydrogen from the ba.loon. This operation was repeated thrice. After 2 hours, the baHoon was 
emoveS aS anhydrous magnesium sulfate was added to the reaction mixture. I was hKered and residua. 
soTds were washed with ether. The filtrate was concentrated to obtain dioxane A (1.01 g. 98%) as an o.l. 

B. ( 2R-.3S-)-2-[3-Hydroxy2-(hydroxymethyl)-4-(benzyloxy)butyl]ben zenepropanoic acid, methyl ester 

A solution of dioxane A (1.01 g, 2.45 mmol) in distilled tetrahydrofuran (20 mL) was treated dropwise 
with aT N aqueous hydrochloric acid so.ution (5 mL). After 6 hours, the m.xture was d, uted w,,h ethy. 
acetate (75 ml) and washed with water (100 mL). The aqueous layer was extracted with ethyl acetate (50 
mL 2x) The ethyl acetate extracts were combined, washed with saturated sod.um bicarbonate solufon (30 
J, ? H (30 (magnesium su.fate). filtered and concentrated to obtain crude 1.3-dio. B ,870 m 9 . 
95%) as an oil. 

C. ( 5 a ,6aV2-[[6-(Ben2yloxymethvl)-1.3-dioxan-5-yllmethyllbenzenep ropanoic acid, methyl ester 

N-bromosuccinimide (833 mg. 4.68 mmol) was added to a stirred solution. of diol B (870 mg 2.34 
mm ^ in Burdick-Jackson dry dimethylsulfoxide (25 mL). The mixture was heated to 55' C. After 8 hours. 
SSLSSSS^SlS (833 mg) was added, and heating was continued for 24 hoursjhe , mature 
tas cooled d luted with saturated sodium bicarbonate solution (100 mL) and extracted w.th ether 100 mL. 
3xT Tnfcombined ether extract was dried (magnesium sulfate), filtered and concentrated. The residue was 
?hrom^o g r P ?ed on a silica gel column and eluted with 10-15% ethy. acetate m hexanes to obtain 
unsubstituted dioxane C (710 mg. 79%) as an oil. 
2S p. ( 5a ,6a)-2-[[6-(Hvdroxymethyl)-l.3-dioxan-5-yl]methyl1benzenepropanoic acid, methy l ester 

Palladium hydroxide on charcoal (140 mg. 20% w/w) was added to a stirred solution of ' 
ether c7710 mg. 1.84 mmol) in ethy. acetate (20 mL). The reaction flask was equipped w,th a hydrogen- 
Sled ba. oon via three-way stopcock. Air inside the flask was removed under reduced pressure and .t was 
2 wtrhydTogenTom me balloon. This operation was repeated thrice. After 24 hours, i ^ b*^. 
emoved and anhydrous magnesium sulfate was added to the reaction mixture. It was M *<*^™*£ 
oTdTwere washed with ether. The filtrate was concentrated to obtain an oil. wh.ch w* chrWjhed 
on a silica gel column and eluted with 20% ethyl acetate in hexanes. followed by 50% ethyl acetate in 
hexanes to obtain alcohol D (475 mg. 87%) as an oil. 

E. (5g.6a)-2-[[6-Carboxy-l.3-dioxan-5-yl]methyl]benzenep ropanoic acid, methyl ester 

A solution of alcohol D (430 mg. 1.46 mmol) in acetone (8 mL) was treated dropwise at 0-5 'C with a 
267 M solution of Jones reagent in acetone (3 mL). After 1.5 hours. additional Jones reage nt (1 mL) was 
added and the mixture was stirred at 0-5-C and then at room temperature for 3 hours. I ^cess Jones 
eagent was cloyed by addition of isopropano. at 0-5'C. The mixture was diluted w , ethy, ace ate 75 
mL) and water (100 mL). The ethyl acetate layer was separated, washed with water (50 mL) dned 
rmignesium sulfate), filtered and concentrated to obtain acid-ester E (390 mg. 87%) as a colorless oil. 
p [Sa.6a(S)l-2-[[6-[[[2-[[2-(4-Chlorophen V l)ethyllamino]-1-(hydroxymethyl)-2- oxoethvlTaminolcarbonyl1-1.3 : 
dioxa n-5-yl]methyl]benzenepropanoic acid. methyl ester 

A solution of acid-ester E (390 mg. 1.27 mmol). N-hydroxybenztriazole (563 mg. *- ,7 .™ n ^"J ^ 
ch.oropheny.ethy«amido)-S-serine hydrochloride (700 mg. 2.5, mmol) "^JH 
stirred at 0-5'C. After a few minutes, triethylamine (1.01 g. 10 mmol) was added dopwise^ Artery 
minutes 1-(3-dimethy.aminopropy 

mixture was stirred at 0-C to room temperature for 20 hours, diluted w.th ethyl acetate (100 «"»■>■" 
washS wfth Tn aqueous hydrochloric acid so.ution (50 mL>. saturated sodium bicarbonate solution (50 
Tl ?he lyl acetate extract was dried (magnesium sulfate,, filtered and concentrated JJHr-rt-JJJ 
chromatographed on a silica gel column and eluted with 50% ethyl acetate ,n hexanes. fo towed by ethy 
Le°ate and 2-5% methanol in ethyl acetate to obtain diamide F (400 mg. a m.xture of d.astereomers. 51 
overall yield from alcohol 0) as a foam. 
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... sotution of diamide F (400 mg. 0.75 

Trip heny,p h o S phine f 4 ^ 2.3 ^1^^^^^^ = 
mmo.) in acetonitrile (15 u)) followed . The m.xture "J"™ ^ brine . The organic 

methanol in ethyl acetate to 

mixture of diastereomers. o-oxazolytl-l >dic*an^]mi^ 

<* 1 *^^ 

Senzeneprop^ i(MJ Q (450 mg. containing 

Nick e, pero.de (2,0 «* « - -J 
tnphenylphosphine «^ jS^'Laion- nicKel peroxide (a « ^ washe d with a 

temperature under an argon * mo *> m j was diluted with ethyl ace ta e^u 

Jin. every hour. «J»jJJt ethyl acetate layer ^^^S^^ and 
3 M ^SomS r S and bl (50 mL). The orjnic lay. was ^ ^ ethyl 

acetate in hexanes to anora 

^bonyl]-2.oxazolyl]-l f 3-dxoxan-5-yl] 

r ^yi 1 ^nzen -r^r a " Qic aCld ' 

^rtort to a stirred solution of ester H 

a i m solution -. ^js-is s ss - - 

Melting point 156-161 
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2-[[2 



liy ,]phe^^ 



45 



SO 



A. ^Bromobeweneethan-i^ fl in 100 mL of dry tetrahydrofuran 

To a so.ution of 10.0 g (29, -> of ^ B ov6 r 20 rnmute s 44 mL (44 

mmol. 1 M/tetrahydrofuran) of ^JJ^V h , acetat e/400 mL of water. The *9 ue ° u y drjed 
hours the-n partitioned between 400 mL of et hyla ^ , acetate .aye ^ 



B. 1 



55 



„.^romc^form^^ me ,hvlene chloride (distilled from 

Dess Martin periodinane. The reaction w 
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. m »h 1 i of Pther/(35 a of sodium thiosulfate in 665 mL of saturated sodium 
for 1 hour, then d.luted I with 1 1 L of ^'JJJJ ° * ^ dear The organic layer was separated and 
hydrogen carbonate) and h X^E^ solution, followed by 500 mL of brine. The 

washed with 500 mL of saturated ^J^^ 6 ^ in vacu0 to give a yellow oil. The crude oil 
organic layer was dried (magr ,es,um ^^^^ ' ethyl aeeJ/hexane) to give 3.90 g (19.6 
was flash-chromatographed (Merck silica. x ^ou mm. y 
mmol. 71%) of aldehyde B as a colorless oil. 

C. 4 -(2-Bromophenyl)-2-butenoic acid, methyl ester 

To a solution of 8 52 g (25.5 mmol) of methyl(tri P hen y lphosphoran y r.dene)acetate in 40 mL of dry 
io a solution oi om y v ^^^^u^^ ctirred at room temperature, was added dropwise 
tetrahydrofuran (distilled from ^T^S^J^^ 25 ml of dry tetrahydrofuran. The 
over 40 minutes a solution of 3.90 g 1M ^ was dilute d with 100 mL of hexane 

.action --^Z^^^- S^rai: 1 concentrated in vacuo to give a ye..ow 
ro^Thfcle % cht7atographed (Merc, silica. 50 k 250 mm. 2:98 ethy. acetate/(hexane) 
to give 3.65 g (14.3 mmol. 73%) of alkene C as a colorless oil. 

0. 4-(2- Bromophenyl)butanoic acid, methyl ester 

To . 0, ,80 mo ,0.« equivalent * ™ 
methanol. ***> » ™om »"<p»awe. was ao*a a ^ ,^ ame ,, „«, ^ 

of alkane D as a colorless oil. 
E. 4-(2-BromophenylH-butanol 

drop.lse over 30 minutes 29 mL (29 mmol). , ^"»« " ^ „ 5 m L ot methanol. 



oil. 

40 f 1 -Bromo-2-[3-[[dimethyl(1 ,1 .2-trimethyipropyl)siiyl1oxy]butyl]benzene 
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cooled to 0- for 2 hours. The resulting slurry was fil tared, the fi M**™*™^ n 25Q mmi 5:95 ethyl 

s:,r^ro^^ 

before use). 

G. 2^-[[[[(1.l-0imethvlethvW^^ "**• — 

To a mixture of 303 mg (12.4 mmol) of freshly ^me^rushed ^^XiVTSoS 
tetrahydrofuran (distilled from sodium/benzophenone < «as ^ about 
of 1.2-dibromoethane. The reaction started after heating to 70 b J2^ eSermic reaction started 
20% portion of the required 3.85 g (10.4 mmol) of brom.de F was adde d in 

with continuous heating (70'); after the ^^^^ IT Son Z , coo** to 
one portion. The reaction mixture was refluxed for 2.5 hours at /u . me y y 
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^ncentrated I vacuo to give a to 0* . was added 

To a solution of crude o.l in 70 mL of reagenij ac Re agents for Org amc Synthes s. 

Jones reagent (2.6 M in Cr\ prepared as ufen the ^SSSmSSSTS^SSSTSf 

Vol 1 P 142) The-reaction mixture was staffed for 2hours ™ Tne fesulting gre en slurry was 

Tne resulting solution ol I ft. ^^ISlSS^l^)- After 1 hour, the excess 
dLomethane (prepared from 13 9 ^^TlcZ acid*** the solution was concenfrated n 
diazomethane was quenched *y ^JJShr«n^ silica. 50 x 250 mm. 1.9 

' ^-(Hydr^^ 
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State layers were dried (J"-^.^.;? 5 Tx S mm. 1:2 ethyl acetate/hexane) to g,ve 1.06 g 
crude oil was flash-chromatographed Merck s .ca. 
(3^56 mmol. 76%) of alcohol H as a colorless o,l. 

To a .Cueon of 1.06 g (5.82 mmo,) of a.coho, H in 40 mL^J. r£I The 

d roowise o er ,0 minutes 8 mL (2.6 M in Cr Reser £R*j* Vo- • P ^ d 
Son was stirred at room temperature for Minutes, then filtered through Ce.,te®. The 

Son of 5 mL of isopropanol. The of 1 M hydrochloric acid/90 mL of eftyl 

mZ wi concentrated in vacuo, then P^°" ed ^!! wim tw(^ °40-mL portions of ethyl acetate. The 

benzenebutanoic acid, methyl ester j ..... 

To a so.ution of 950 mg (3.05 mmo,) - ^J^SS^ 
was added 849 mg (3.05 mmol) of L-senne amme^hlo ^ hyd nde of 

£%) of hydroxybenztriazole ^drate and 940 uL (6. 70 ^ mg ^ mmol) , ^ 

Xeous 1 M hydrochloric acid solution^ ^ J^rs^ere washed with two 100-mL portaons of 
poSns of *hy. acetate. The combined give a crude solid. The solid was ftash- 

55 ^ater. dried (magnum ^^^^^^ «* «~ *™ * " ^ ' 
chromatographed Merck s-hca 50 x 2 ^ ?3 _ 75 ._ 



^1^"^ -id. Melting point- 73-75 
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K. 2 . [f2 . [ 4.g(4-Cyc.ohexy.bu,y ^^ 



methyl ester 



w 



15 



20 



25 



iv ~# -,^;ri 0 i 1 iQ n f4 57 mmol) of triphenylphosphine and 1.01 ml 
A solution of 1.63 g (305 mmol) of am.de J. 'f l^JJ tonm * 6 mL of methylene chloride 

(5.79 mmol) «* h *^"2ST w i . temperature until homogeneous. To the reaction 

(distilled from phosphorus V"*?^^^* ca rbon tetrachloride. The reaction was stirred at 
mixture was added in one portion 440 uL «7 mm«) or acetate/100 mL of 

room temperature for 16 hours then the 8 *P arated a " d exlracte<J 

saturated aqueous sodium hydrogen carbonate solute. The ^ ueous y w{jre ^ WWh 10Q mL 0 , 
with, two 40-mL portions of ethyl acetate. The combed ethy acetate lay 

water, followed by 50 mL of brine, dried ^^^^ 50" 250 mm. 2:1 ethyl acetate/hexane) 
yellow oil. The crude oil was flash-chromatographed (Merfck silica 50 
to give 1 .52 g (2.94 mmol, 97%) of oxazoline K as a pale yellow oil. 

. Mrf ,.r,,^^^^ aCid " methy ' ~ 

ter 

" To a soMon of 1,4 mL ^.^t^TX 

added 1 .29 g (5.80 mmol) of cupnc ' J"™*- J» "J 1 ^ ^azoline K in 12 mL of chioroform was 
then cooled in a water bath. A solution of 150 g (2.90 mmol) Jic > « exothermic. The reaction 

added dropwise over 10 minutes to the reactior , mixture The ^™™*f£ g ^ mmol) o( cupnc 
was stirred for 16 hours at room 

bromide was added; after 18 hours, a tturd portion .of 1.2 > m £J partitioned between 150 mL of 2:1 

reaction was stirred for an additional 16 hours at room ^^'^,^,,^,00 mL of ethyl ace- 
(saturated aqueous ammonium ^J^^^ Z 7SZ. ^SZ of ethyl acetate. The 
tate. The aqueous layer was separated and extracted w. h two SOnnL _p wude 

combined ethyl acetate layers were <^<W^.,£ > «JLm«S* then 1:3 
oil The crude oil was flash-chromatographed (Merck silica. 50 x 150 mm. 1* etny^ » 
eSnyl ietatemexane) to give 61 1 mg (1.19 mmol. 41%) of oxaarfe L as a yellow so..d. 

30 Melting point: 69-71 * . 

u ,.,r,.r44H4^loh^^ 

To a solution of 500 mg (0.97 mmol) of ester L in 8 mL of dry I^TSE 
35 benso P henone)/2 mL of water, stirred at room temperature was ^ 82^9 (ti mmo ) ^ ^ 
hydroxide monohydrate. The reaction was stirred ZmUe was partitioned 

quenched by the addition of 4 mL (4 mmol) of aqueous 1 M W™"™ a " d ™ m ted with 

between 30 mL of ethyl acetate/30 mL of water, the aqueous layer was "J 6 ^ brine , drie d 

SmL portions of ethy. acetate. The combined ethyl acetate ^J^^^Z^e solid was 
(magnesium sulfate) and concentrated in vacuo to give • 'J^^^'ExImple 23 as . 
ecrystallized from hot ethyl acetate/hexane to give 380 mg (0.76 mmol, 78/.) of Exampe 



40 



45 



solid. 

Melting point: 128-1 29 V 

IR (KBr)* 3219. 3059. 2920, 2851. 1711. 1649. 1595 cm . 

"c! a («n:ri:9 d«W-«l — — «*---*« — * 

homogeneous. 





Analysis calc'd for CatHasNsO*: 


50 




C. 74.08: 


H, 7.62; 


N, 5.5/ 




Found: 


C. 73.96; 


H. 7.62; 


N. 5.50 
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^ cn rn IE IT LI. LU, MC, NL, PT f 
Claims fc k . n e t5ltGS . AT BE, CH, DE, OK, FR, GB, IE, n. <-'. 

Claims for the following Contracting States . AT, B 



SE 

5 1. a compound of the formula 



w 



, 5 wherein: 

V is -(CH2V. -0-. or 



20 



25 



30 



35 



40 



45 



50 



R 4 




/ 

but if V is -O or 



T 

R 3 and R* must complete an aromatic ring; 

W is ^•\^;^r < n£L- or -0-(CH 2)n -: or X * branched afcy.ene or -O-branched 

Z is O or NH; 

R5 is alkyl. aryl or aralkyl; and 

is hydrogen, alky I. aryl. or aralkyl. 

L The compound of Claim 1 having the formula 
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R 3 y_w-X-Y 




wherein q is an integer from 1 to 7 and R» is a.kyl. cycloalky. or aryl. 

The compound of Claim 1 or 2. wherein X is -(CH 2 )„- and n is 2. 

The compound of Claim 1 . 2 or 3. wherein V is -(CH^- and m is 1 . 

The compound of anyone of Cairns 1-4.wherein V is -CO.H. -CCa.Kyl. or -CCa.ka.i meta.. 

The compound of any one of claims 1-5. wherein W is pheny.ene. 

The compound of Cairn 2, wherein R" is cyOohexy. or chtorophenyl. 

aCid U)^[t2W[(4-Cyclohexylbuty.)amino]carbonyn 

oenze^ropan^ 

benzenepropanoic acta and 
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" , can, , o, I — R 3 — R* , * «c« W .. »», 1 

9. The compound of Claim 1 ot ^. — 
dioxolanyl or dioxanyl. 

dioxolanyl or dioxanyl. 

nfi o, Claims 1-10 for the preparation of a pharmaceufcal 

? „„. „, cm, 1-10 for *. prep»a«or, of a pl-wM** 

compos ^ „ o , ,„„„,„.,„, 



20 



as 



30 



35 



Claims for the fo.low.ng Contracting States s OR. n 
1. A compound of the formula 

J/-W-X-Y 




R 1 



40 



45 



wherein: 

V is -(CH 2 )m-. -0-, or 



50 



but if V is -O- or 



1" 
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R3 and R« must complete an aromatic ring; 
Wis .(CH 2 )2-.-CH = CH-orphenylene; 



EP 0 536 713 A1 



10 



15 



20 



X is a single bond. -CH = CH-. -(CH i)n , or -O-ICHA-; or X is branched alkylene or -O-branched 
alkvlene wherein W is linked to Y through a chain n carbon atoms long; 

alkylene . COj ^ melal , . CH2 oh. -CONHSO,* . -CONHR 6 . or -CrVS-tetrazolyl; 

Z is 0 or NH; 
m is 1. 2. or 3; 

n RM S 'h 2 yd°rogen. alkyl. alkenyl. alkynyl. aralkyl. aryl. cycloalkyl, cycloalkylalkyl. cycloheteroalkyl, 
cycloheteroa.kyla.ky.. heteroaryl or heteroary.a.kyl. or amide, each of FV be.ng unsubst-tuted or 
optionally substituted with alkyl. aryl. cycloalkyl. or cycloalkylalkyl: 

R 2 is hydrogen, alkyl, aryl. or aralkyl; or 

R- and R* together with the nitrogen to which they are linked may form a 5- to 8-membered ring; 
• % R 4 Z each independently hydrogen or alky.; or R* and R* together complete a cyc.oa.ky 
cycloalkenyl. phenyl, naphthyl. partially saturated naphthyl. pyridinyl. p,pend,nyl. pyrrolyl. pynm.d.nyl. 
fS. bo rn^nyl. bornenyl, norbomanyl. norbornenyl. bicyclooctanyl. furany . pyrany. d.oxanyl. d.ox- 
Z diox^dyl. oxazo.yl. isoxazolyl. oxazinyl. isoxazinyl, imidazolyl. morphol-nyl. oxepmyl. d,azepmyl. 
SphenyUhlopyranyl. or thiazo.y. ring. optionaHy substituted through a carbon atom w,th a halo, lower 
alkyl. phenyl. halo(lower alkyl). halophenyl. oxo or hydroxyl group; 

R 5 is alkyl, aryl or aralkyl; and 

R s is hydrogen, alkyl. aryl. or aralkyl. 

2. The cc-mpound of Claim 1 having the formula 



25 



30 




-N-(CH 2 ) q -R la 



wherein q is an integer from 1 to 7 and R 1a is alkyl. cycloalkyl or aryl. 
35 3. The compound of Claim 1 or 2, wherein X is -<CH 2 ) n - and n is 2. 

4. The compound of Claim 1 . 2 or 3, wherein V is -(CH 2 ) m - and m is 1 . 

5. The compound of anyone of claims 1-4. wherein Y is -C0 2 H. .C0 2 alkyl. or -CO.alkali metal. 
40 6. The compound of any one of claims 1-5. wherein W is phenylene. 

7. The compound of Claim 2. wherein R ,a is cyclohexyl or chlorophenyl. 

45 8. The compound of Claim 1 selected from the group consisting of: „ a „«nrnoanoic 
(-)cis-2-^^ 

aCld | + ) . cis -2-[[2-[4^ 

benzenepropanoic acid; , 1mflthw ., 
so (-Hrans-2-[[2-[4-[[[2-(4-Chlorophenyl)ethyl]aminocarbonyl]^ 

benzenepropanoic acid; Mhl .n 
( + )-^-2-[[2-[4-[[^ 

benzenepropanoic acid; . 

2- [[2-[4-[[(4-Cyclohexylbutyl)aminolcarbonyl]-2-oxa2olyl]phenyl1methyllben 2 enepropanoicac^. 

55 2-[[2-[4-[[(3 3-Dimethylbutyl)aminolcarbonyl]-2-oxa Z olyllphenyllmethyl]benzenepropano.c ac.d. 

3- I[2-[4-([(-Cyclohexylbutyl)aminolcarbonyl]-2-oxa20lyl]phenyl]methyllbenzeneacet.cacid 

2- [[2-l4-[[(4-Cyclohexylbutyl)amino]carbonyl]-2-oxazolyllphenyl]methyl]benzeneacet.cacid. 

3- [[2-l4-[[(4-Cyclohe X ylbutyl)aminoK:arbonyl]-2-o X azolyl]phenyl]methyl]benzenepropanoic acia, 
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(Z)-2-[3.[[[2-(4.Ch,0^ 

2-[t2K4-[[(4-Cyclohexylbutyl)ammo]carbonyJ-2oxazoW 
2-2-[4-t[[2-(4-Ch.orophen y l)ethy l la^.n^car^ 

2-[3-[4-[[<4-Cyclohexylbutyl)^ 

cis-2-[[5-[4-[[(2-(4-Chlorophenyl)ethyl]am.no]carbonylh2-oxa20iyi|-i a o 

, r.e compound of Claim i or , wherein ^ is cyCoa,,. cyc.oalKenyl. aryl. a.Kyl. a-Kenyl. 

dioxolanyl or dioxanyl. 

. , rtaim - or 2 wherein R3-* is cyclopentyl. cyclohexenyl. phenyl, ethyl, butenyi, 
10. The compound of Claim 1 or 2, wneretn n — r. 7 
dioxolanyl or dioxanyl. 

platelet aggregation. 

,3. A -ft* ...... «_» " — » 

bronochoconstriction associated with asthma. 

„. A ™,h.O acc.** ,o ,, v*«n »» » «— h "* 

ischemic myocardial function. 

, 5 . A me.**, acc*g » • .. ~* » I**—— ««— " " 

preventing or reducing venous thrombosis. 

16 a method accord to c.*m 11 wherein the pharmaceutica. composHion prepared is useful in 
preventing or reducing platelet loss during extracorporeal arculafon. 

17 . A method according to Cm „ wherein the ^^J^J^ZZ^ 
thrombolytic agent as a combined preparation for simultaneous. 
posNschemic myocardial injury within 6 hours of a myocard.al .nfarcfon. 
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